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FOREWORD

In accordance with the NASA Space Act of 1958, the MSFC has provided for the widest practicable and
appropriate dissemination of information concerning its activities and the results thereof.

Since July 1, 1960, when the George C. Marshall Space Flight Center was organized, the reporting of
scientific and engineering information has been considered a prime responsibility of the Center. Our credo has been
that “research and development work is valuable, but only if its results can be communicated and made understand-
able to others.”

The N number shown for the reports listed is assigned by the Center for AeroSpace Information (CASI),
Hanover, MD, indicating that the material is unclassified and unlimited and is available for public use. These publi-
cations can be purchased from the National Technical Information Service, 5285 Port Royal Road, Springfield, VA
22161. The N number should be cited when ordering.
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TECHNICAL MEMORANDUM

TM—97-206310 November 1997 The finite element technique was used to model the im-
Investigation of the Springback Associated Withpact event and determine the stress field within the lami-
Composite Material Component Fabrication (MSFOnae.

Center Director’s Discretionary Fund Final Report, = Results showed that for a given impact energy level,
Project No. 94—-09). M.A. Benzie. Materials and Proimore damage was induced into the specimen as the ex-
cesses Laboratory. 19980007549N ternal in-plane load, Nx, was increased. The majority of
damage observed consisted of back face splitting of the
The objective of this research project was to exammatrix parallel to the fibers in that ply, associated with
ine processing and design parameters in the fabricatialelaminations emanating from these splits. The analysis
of composite components to obtain a better understanghowed qualitatively the results of impact conditions on
ing and attempt to minimize springback associated witmaximum load of impact, maximum transverse deflec-
composite materials. To accomplish this, both procession, and first failure mode and location.

ing and design parameters were included in a Taguchi-

designed experiment. Composite angled panels were fabM—1998-206528 March 1998

ricated, by hand layup techniques, and the fabricated ISWE:A Case Study of Technology Utilization. M.P.

panels were inspected for springback effects. This ex- Benfield, D.P. Mitchell, M.T. Vanhooser, and D.B.

periment yielded several significant results. The confir-  Landrum. Systems Analysis and Integration Labo-

mation experiment validated the reproducibility of the  ratory. 19980027602N
factorial effects, error recognized, and experiment as

reliable. The material used in the design of tooling needs The International Space Welding Experiment is a

to be a major consideration when fabricating compositmint project between the E.O. Paton Welding Institute

components, as expected. The factors dealing with resiri Kiev, Ukraine and the George C. Marshall Space Flight
flow, however, raise several potentially serious materiaCenter in Huntsville, Alabama. When an international
and design questions. These questions must be dealt withartner is involved in a project, differences in design and
up front in order to minimize springback: viscosity oftesting philosophy can become a factor in the develop-
the resin, vacuum bagging of the part for cure, and thment of the hardware. This report addresses selected is-
curing method selected. These factors directly affetues that arose during the ISWE hardware development
design, material selection, and processing methods. as well as the solutions the ISWE team made.

TM—97-206317 November 1997 TM—1998—-206953 January 1998
The Impact Response of Carbon/Epoxy Laminates Damping Mechanisms for Microgravity Vibration
(MSFC Center Director’s Discretionary Fund Final  Isolation (MSFC Center Director’s Discretionary
Report, Project No. 94-13). A.T. Nettles and A.J.  Fund Final Report, Project No. 94-07). M.S.

Hodge. Materials and Processes Laboratory. Whorton, J.T. Eldridge, R.C. Ferebee, J.O. Lassiter,
19980009327N and J.W. Redmon, Jr. Structures and Dynamics Labo-
ratory. 19980017169N

Low velocity dropweight impact tests were con-
ducted on carbon/epoxy laminates under various bound-  As a research facility for microgravity science, the
ary conditions. The composite plates were 8-plynternational Space StatiofiSS will be used for nu-
(+45,0,-45,90)s laminates supported in a clampednerous investigations such as protein crystal growth,
clamped/free-free configuration with varying amountscombustion, and fluid mechanics experiments which re-
of in-plane load, Nx, applied. Specimens were impacteguire a quiescent acceleration environment across a broad
at energies of 3.4, 4.5, and 6 Joules (2.5, 3.3, anghectrum of frequencies. These experiments are most
4.4 ft-Ib). The amount of damage induced into the speckensitive to low-frequency accelerations and can toler-
men was evaluated using instrumented impact teckte much higher accelerations at higher frequency. How-
niques, Xx-ray inspection, and cross-sectionaéver, the anticipated acceleration environmentSs
photomicroscopy. Some static identation tests were pesignificantly exceeds the required acceleration level. The
formed to examine if the impact events utilized in thisubiquity and difficulty in characterization of the distur-
study were of a quasi-static nature and also to gain ifance sources precludes source isolation, requiring vi-
sight into the shape of the deflected surface at variousation isolation to attenuate the anticipated disturbances
impact load combinations. Load-displacement curveg an acceptable level. This memorandum reports the
from these tests were compared to those of the impa@sults of research in active control methods for
tests, as was damage determined from x-ray inspectioficrogravity vibration isolation.
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TM—1998-206956/VOL1 January 1998 The scientific community has felt that ceramic ma-
Living Together in Space: The Design and Operatrix composite (CMC) materials possess more material
tion of the Life Support Systems on th&ernational  damping than the superalloys used in the production of
Space StatigrivOL1. P.O. Wieland. Structures and rocket engine turbomachinery turbine-end components.
Dynamics Laboratory. 19980037427N The purpose of this NASA/MSFC study is to quantify

the damping in CMC'’s as compared to a typical super-
TheInternational Space StatioifSS incorporated alloy, Inconel 718. It was observed through testing of
elements designed and developed by an internationaéam coupons and disk specimens that the CMC'’s do
consortium led by the United States (U.S.), and by Rusadeed possess more material damping than the baselined

sia. For this cooperative effort to succeed, it is crucialloy Inconel 718.

that the designs and methods of design of the other part-

ners are understood sufficiently to ensure compatibilityTM—1998-207891 April 1998

Environmental Control and Life Support (ECLS) isone  Third United States Microgravity Payload: One Year

system in which functions are performed independently Report. P.A. Curreri, D. McCauley,* and C.

on the Russian Segment (RS) and on the U.S./interna- Walker,** Editors, Space Sciences Laboratory, Uni-

tional segments. This document describes, in two vol- versity of Alabama in Huntsville.* Universities
umes, the design and operation of the ECLS Systems Space Research Association.**

(ECLSS) on board tH&S Volume | is divided into three

chapters. Chapter | is a general overview ofl 8&de- This document reports the one year science results

scribing the configuration, general requirements, anéor the Third United States Microgravity Payload

distribution of systems as related to the ECLSS, and iftJSMP-3). The USMP-3 major experiments were on a

cludes discussion of the design philosophies of the pasupport structure in the Space Shuttle’s payload bay and

ners and methods of verification of equipment. Chaptesperated almost completely by the Principal Investiga-

Il describes the U.S. ECLSS and technologies in greatéors through telescience. The mission included a

detail. Chapter Il described the ECLSS in the Europea@lovebox where the crew performed additional experi-

Attached Pressurized Module (APM), Japanese Expenmnents for the investigators. Together about seven major

ment Module (JEM), and Italian Mini-Pressurized Lo-scientific experiments were performed advancing the

gistics Module (MPLM). Volume Il describes the Rus-state of knowledge in fields such as low temperature
sian ECLSS and technologies in greater detail. Thegghysics, solidification, and combustion. The results dem-
documents present thorough, yet concise, descriptiomsistrate the range of quality science that can be con-
of theISSECLSS. ducted utilizing orbital laboratories in microgravity and
provide a look forward to a highly productive space sta-
TM—1998-207195 February 1998 tion era.
Database for the Tribological Properties of Self-
Lubricating Materials. T.R. Jett and R.L. Thom. Ma-TM—1998-207945 May 1998
terials and Processes Laboratory. 19980039325N  High Performance, Robust Control of Flexible Space
Structures (MSFC Center Director’s Discretionary
Atest program to determine the tribological proper- Fund Final Report, Project No. 96-23). M.S.
ties of several self-lubricating composites was performed. Whorton. Structures and Dynamics Laboratory.

Testing was done using an LFW-1 Friction and Wear 19980137576N

machine. Each material was tested at four load levels

(66 N, 133 N, 266 N, and 400 N) under ambient condi- Many spacecraft systems have ambitious objectives

tions. The coefficient of friction and wear rate was dethat place stringent requirements on control systems.

termined for each material, and a relative ranking of th&chievable performance is often limited because of dif-

composites was made. ficulty of obtaining accurate models for flexible space
structures. To achieve sufficiently high performance to
TM—1998-207685 March 1998 accomplish mission objectives may require the ability

Measurement of Damping of Composite Materialgo refine the control design model based on closed-loop
for Turbomachinery Applications (MSFC Centertest data and tune the controller based on the refined
Director’s Discretionary Fund Final Report, Projectmodel. A control system design procedure is developed
No. 94-05). D.L. Harris. Structures and Dynamicbased on mixed JfH_ optimization to synthesize a set
Laboratory. of controllers explicitly trading between nominal



TECHNICAL MEMORANDUM

performance and robust stability. A homotopy algorithmObservatory Projects Office at MSFC and then to NASA
is presented which generates a trajectory of gains th&oddard Space Flight Center (GSFC). This technical
may be implemented to determine maximum achievablmemorandum was written by MSFC's Preliminary De-
performance for a given model error bound. Examplesign Office and Materials and Processes Laboratory for
show that a better balance between robustness and piéwe NGST Optical Telescope Assembly (OTA) team, in
formance is obtained using the mixed/h design support of NASA GSFC. It contains material properties
method than either jér mu-synthesis control design. A for 9 mirror substrate materials, using information from
second contribution is a new procedure for closed-loogt least 6 industrial suppliers, 16 textbooks, 44 technical
system identification which refines parameters of a corpapers, and 130 technical abstracts.

trol design model in a canonical realization. Examples

demonstrate convergence of the parameter estimation ahil—1998—-208194 May 1998
improved performance realized by using the refined Thruster Injector Faceplate Testing in Support of the
model for controller redesign. These developments re- Aerojet Rocket-Based Combined Cycle (RBCC)
sult in an effective mechanism for achieving high-  Concept. M.M. Fazah and J.M. Cramer. Propulsion
performance control of flexible space structures. Laboratory. 19980201177N

TM—1998-207979 May 1998 To satisfy RBCC rocket thruster requirements of high
An Assessment of Molten Metal Detachment Hazperformance and a minimum amount of free hydrogen
ards for Electron Beam Welding in the Space Enviat plume boundary, a new impinging injector element
ronment: Analysis and Test Results. A.C. Nunes, Jrysing gaseous hydrogen and gaseous oxygen as the pro-
J.M. Fragomeni,* C. Russell, and B. Bhat. Materi-pellants has been designed. Analysis has shown that this
als and Processes Laboratory, and *Ohio Universitynjector design has potential to provide a high specific

19980119852N impulse (Isp) while minimizing the amount of free hy-
drogen that is available to be burned with incoming sec-
Conditions under which molten metal detachmentsndary flow. Past studies and test programs have shown
might occur in a space welding environment are andhat gas/gas-impinging elements typically result in high
lyzed. A weld pool detachment parameter specifyingnjector face temperatures due to combustion occurring
conditions for pool detachment by impact is derived andlose to the face. Since this design is new, there is no hot
corroborated by experimental evidence. Impact detacliire experience with this element. Objectives of this test
ment for the pool is unlikely. Impact detachment for gprogram were to gain experience and hot fire test data
drop of metal on the end of the weld wire may be posan this new rocket thruster element design and injector
sible under extreme conditions. Other potential causdaceplate pattern.

of molten metal detachment considered, vaporization Twenty-two hot fire tests were run with maximum

pressure forces and wire flickout from the pool, did nhomixture ratio (MR) and chamber pressure (Pc) obtained

appear to present significant detachment threats. at 7.25 and 1,822 psia, respectively. Posttest scanning
microscope (SEM) images show only slight faceplate
TM—1998-208181 May 1998 erosion during testing. This injector element design per-

Mirror Material Properties Compiled for Preliminary formed well and can be operated at design conditions:

Design of the Next Generation Space Telescope (3@) Pc of 2,000 psia and MR of 7.0 and (2) Pc of 1,000

to 249 Kelvin). P.L. Luz and T. Rice. Preliminary psia of 1,000 psia and MR of 5.0.

Design Office. 19980201336N

TM—1998-208418 June 1998

This technical memorandum reports on the mirror NASA's Microgravity Research Program 1997
material properties that were compiled by NASA Mar-  Annual Report. D. Woodard, Editor. Microgravity
shall Space Flight Center (MSFC) from April 1996 to  Research Program Office.
June 1997 for preliminary design of the Next Genera-
tion Space Telescope (NGST) study. The NGST study The Fiscal Year 1997 Annual Report describes key
began in February 1996, when the Program Develoglements of the NASA Microgravity Research Program.
ment Directorate at NASA MSFC studied the feasibilityThe Program’s goals, approach taken to achieve those
of the NGST and developed the prephase A program fgoals, and program resources are summarized. A review
it. After finishing some initial studies and conceptsof the Program’s status at the end of FY97 and high-
development work on the NGST, MSFC’s Progranlights of the ground- and flight-based research are
Development Directorate handed this work to theprovided.
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TM—1998-208472 June 1998 tics of substructures measured from modal test as input
Preliminary In-Flight Loads Analysis of In-Line random variables, which accurately account for the en-
Launch Vehicles Using the VLOADS 1.4 Program.tire random character of the substructure, rather than
J.B. Graham and P.L. Luz. Preliminary Design“primitive” random variables representing material or
Office. 19980201045N geometric uncertainties. Using the residual flexibility

method of component mode synthesis, these dynamic
To calculate structural loads of in-line launch ve-characteristics are used to generate reduced-size sample

hicles for preliminary design, a very useful computemodels of the substructures, which are then used in a

program is VLOADS 1.4. This software may also be useonte Carlo simulation or in the response surface reli-

to calculate structural loads for upper stages and plaability method to obtain the CDF. Both free and forced
etary transfer vehicles. Launch vehicle inputs such analyses have been performed, and the results indicate
aerodynamic coefficients, mass properties, propellantthat the method produces usable and more representa-

engine thrusts, and performance data are compiled atide solutions for the design of realistic structures with a

analyzed by VLOADS to produce distributed shear loadsubstantial savings in computer time.

bending moments, axial forces, and vehicle line loads as

a function of X-station along the vehicle’s length. Inter-TM—1998-208529 July 1998

face loads, if any, and translational accelerations are also A Case Study for Probabilistic Methods Validation

computed. The major strength of the software is that it (MSFC Center Director’s Discretionary Fund Final
enables quick turnaround analysis of structural loads for Report, Project 94-26). J.M. Price and R. Ortega.
launch vehicles during the preliminary design stage of Structures and Dynamics Laboratory.

its development. This represents a significant improve- 19980211463N

ment over the alternative—the time-consuming and ex-

pensive chore of developing finite element models. Probabilistic method is not a universally accepted

VLOADS was developed as a Visual BASIC macro in aapproach for the design and analysis of aerospace struc-

Microsoft Excel 5.0 workbook on a Macintosh. tures. The validity of this approach must be demonstrated

VLOADS has also been implemented on a PC computéo encourage its acceptance as a viable design and analy-

using Microsoft Excel 7.0a for Windows 95. VLOADS sis tool to estimate structural reliability. The objective

was developed in 1996, and the current version was ref this study is to develop a well characterized finite
leased to COSMIC, NASAs Software Technology Transpopulation of similar aerospace structures that can be
fer Center, in 1997. The program is a copyrighted workised to (1) validate probabilistic codes, (2) demonstrate

with all copyright vested in NASA. the basic principles behind probabilistic methods,
(3) formulate general guidelines for characterization of
TM—1998-208473 June 1998 material drivers (such as elastic modulus) when limited

Development of a Probabilistic Dynamic Synthesisdata is available, and (4) investigate how the drivers af-
Method for the Analysis of Nondeterministic Struc-fect the results of sensitivity analysis at the component/
tures. A.M. Brown. Structures and Dynamics Labo-failure mode level.
ratory.
TM—1998-208532 July 1998
Accounting for variability of structures in analysis NASA's Microgravity Technology Report—Sum-
has been a topic of considerable research, with one of mary of Activities 1997. D. Woodard, Editor.
the primary goals being able to determine quantifiable Microgravity Research Program.
measures of statistical probability of a desired response
variable to replace experience-based “safety factors.” The purpose of the 1997 NASA Microgravity Tech-
Several problems with the satisfactory application of thisology Report is to update the Microgravity Research
research to realistic structures, though, include accuraB®ogram'’s technology development policy and to present
definition of the input random variables, the large sizend assess current technology related activities and re-
of finite element models, and accurate generation of thguirements identified within its research and technology
Cumulative Distribution Function (CDF) of the responsedisciplines.
variable. A new method called “probabilistic dynamic
synthesis” (PDS) is presented here that addresses these
problems. The PDS method uses dynamic characteris-
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TM—1998-208533 July 1998 or requests for additional information about the entries
Interplanetary Mission Design Handbook: Earth-to-in this report should be directed to Gregory S. Wilson
Mars Mission Opportunities and Mars-to-Earth Re{ES01; 544—7579) or to one of the authors. The organi-
turn Opportunities 2004—-2024. L.E. George* andzational code of the cognizant SSL branch or office is
L.D. Kos. *U.S. Air Force Academy, Preliminary given at the end of each entry.

Design Office. 19980210557N
TM—1998-208538 July 1998
This paper provides information for trajectory de-  International Space StatioBlectrodynamic Tether
signers and mission planners to determine Earth-Mars Reboost Study. L. Johnson and M. Herrmann. Pro-
and Mars-Earth mission opportunities for the years 2009— gram Development Directorate.

2024. These studies were performed in support of a hu-

man Mars mission scenario that will consist of two cargo  The International Space StatioiSS will require

launches followed by a piloted mission during the nexperiodic reboost due to atmospheric aerodynamic drag.

opportunity approximately 2 years later. “Porkchop”This is nominally achieved through the use of thruster
plots defining all of these mission opportunities are profirings by the attached Progress M spacecraft. Many
vided which include departure energy, departure exceggogress flights to thisSare required annually. Elec-
speed, departure declination arrival excess speed, attddynamic tethers provide an attractive alternative in
arrival declinations for the mission space surroundinghat they can provide periodic reboost or continuous drag
each opportunity. These plots are intended to be directbiancellation using no consumables, propellant, nor con-
applicable for the human Mars mission scenario desentional propulsion elements. The system could also
scribed briefly herein. In addition, specific trajectoriesserve as an emergency backup reboost system used only
and several alternate trajectories are recommended fiorthe event resupply and reboost are delayed for some
each cargo and piloted opportunity. Finally, additionafreason.

studies were performed to evaluate the effect of various

thrust-to-weight ratios on gravity losses and total timeTM—1998-208539 August 1998
of-flight tradeoff, and the resultant propellant savings Final Report on Life Testing of the Vapor Compres-
and are briefly summarized. sion Distillation/Urine Processing Assembly (VCD/
UPA) at the Marshall Space Flight Center (1993 to
TM—1998-208534 July 1998 1997). P. Wieland, C. Hutchens, D. Long, and

Space Sciences Laboratory Publications and Presen- B. Salyer,* Structures & Dynamics Laboratory, Sci-
tations January 1-December 31, 1997. F.G. Sum- ence and Engineering Directorate, *lon Electronics.
mers, Compiler. Space Sciences Laboratory. 19980211458N

This document lists the significant publications and  Wastewater and urine generated oniternational
presentations of the Space Sciences Laboratory durir@pace Statiowill be processed to recover pure water
the period January 1-December 31, 1997. Entries in thesing vapor compression distillation (VCD). To verify
main part of the document are categorized according the long-term reliability and performance of the VCD
NASA Reports (arranged by report number), Open LitUrine Processor Assembly (UPA), life testing was per-
erature, and Presentations (arranged alphabetically ligrmed at the Marshall Space Flight Center (MSFC) from
title). Also included for completeness is an AppendixJanuary 1993 to April 1996. Two UPA’, the VCD-5 and
(arranged by page number) listing preprints issued byCD-5A, were tested for 204 days and 665 days, re-
the Laboratory during this reporting period. Some of thepectively. The compressor gears and the distillation cen-
preprints have not been published; those already pubrifuge drive belt were found to have operating lives of
lished are so indicated. Most of the articles listed undeapproximately 4,800 hours, equivalent to 3.9 years of
Open Literature have appeared in refereed professiongperation orlSSfor a crew of three at an average pro-
journals, books, monographs, or conference proceedingsssing rate of 1.76 kg/h (3.87 Ib/h). Precise alignment
Although many published abstracts are eventually exaf the flex-splines of the fluids and purge pump motor
panded into full papers for publication in scientific anddrives is essential to avoid premature failure after about
technical journals, they are often sufficiently compre-400 hours of operation. Results indicate that, with some
hensive to include the significant results of the researatlesign and procedural modifications and suitable qual-
reported. Therefore, published abstracts are listed seftycontrol, the required performance and operational life
rately in a subsection under Open Literature. Questiortan be met with the VCD/UPS.
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TM—1998-208594 August 1998 TM—1998-208697/VOL2 August 1998
Comprehensive Structural Dynamic Analysis of the ~ Second United States Microgravity Laboratory. One
SSME/AT Fuel Pump First-Stage Turbine Blade.  Year Report, Volume 2. M. Vlasse, D. McCauley,
A.M. Brown. Structures and Dynamics Laboratory.  gnd C. Walker.

19980217661N

] ] ] This document reports the one year science results
A detailed structural dynamic analysis of the Pratt, ye important and highly successful Second United
& Whitney high-pressure fuel pump first-stage turbinegy o < Microgravity Laboratory (USML—2). The USML—

t_)lades h_as been p_erformed to |den.t|fy th? cause of ﬂiemission consisted of a pressurized Space lab module
tip cracking found in the turbomachinery in November

1997. The analysis was also used to help evalua{’(\éhere the crew performed experiments. The mission also

potential fixes for the problem. Many of the methodénd_u_ded a quvebox Where_the crew performed
available in structural dynamics were applied, includingdditional experiments for the investigators. Together,
modal displacement and stress analysis, frequency afout 36 major scientific experiments were performed,
transient response to tip loading from the first-stage bladdvancing the state of knowledge in fields such as fluid
outer gas seals (BOGS), fourier analysis, and shodkysics, solidification of metals, alloys, and
spectra analysis of the transient response. The primaggmiconductors, combustion, and the growth of protein
findings were that the BOGS tip loading is impulsive incrystals. The results demonstrate the range of quality
nature, thereby exciting many modes of the blade thaicience that can be conducted utilizing orbital
exhibit high stress at the tip cracking location. Therefordaboratories in microgravity and provide a look forward
a proposed BOGS count change would not help thg a highly productive Space Station era.

situation because a clearly identifiable resonance

situation does not exist. The recommendations for thgnm—1998-208801 August 1998
resolution of the problem are to maintain the existing FY 1997 Scientific and Technical Reports, Articles,
BOGS count, eliminate the stress concentration in the Papers, and Presentations. J.E. Turner Waits,

blade due to its geometric design, and reduce the applied Compiler. Technical Information and Operations
load on the blade by adding shiplaps in the BOGS. Services Office.

TM—1998-208697/VOL1 August 1998 This document presents formal NASA technical
Second United States Microgravity Laboratory. Onaeports, papers published in technical journals, and
Year Report, Volume 1. M. Vlasse, D. McCauley,presentations by MSFC personnel in FY97. It also
and C. Walker. includes papers of MSFC contractors.

After being announced in STAR, all of the NASA
This document reports the one year science resulggries reports may be obtained from the National
for the important and highly successful Second Unitedechnical Information Service, 5285 Port Royal Road,

States Microgravity Laboratory (USML~2). The USML— SPringfield, VA 22161.

2 mission consisted of a pressurized Space lab module, 1h€ information in this report may be of value to the

where the crew performed experiments. The mission alf&'ent'f'c and engineering community in determining

included a Glovebox where the crew performethat information has been published and what is

additional experiments for the investigators. Together?va"able'

about 36 major scientific experiments were performednvl_lg%_208804 September 1998
advancing the state of knowledge in fields such as fluid  \1qqel-Based Diagnosis in a Power Distribution Test-

physics, solidification of metals, alloys, and ped. E. Scarl* and K. McCall. Astrionics Labora-
semiconductors, combustion, and the growth of protein  tory. *The Boeing Company, Huntsville, AL.

crystals. The results demonstrate the range of quality

science that can be conducted utilizing orbital  The Rodon model-based diagnosis shell was applied

laboratories in microgravity and provide a look forwardto a breadboard test-bed, modeling an automated power

to a highly productive Space Station era. distribution system. The constraint-based modeling para-
digm and diagnostic algorithm were found to adequately
represent the selected set of test scenarios.
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TP—97-206238 November 1997 due to M/OD particle impacts is an even more serious
Inherent Conservatism in Deterministic Quasi-Stati¢oncern, since the SEDS tether has a relatively large
Structural Analysis. V. Verderaime. Structures andxposed area to the M/OD environments although its
Dynamics Laboratory. 19980006779N diameter is quire small. The threats from the M/OD

environments became a very important issue for the third

The cause of the long-suspected excessive cons&@EDS mission, since the project office proposed using

vatism in the prevailing structural deterministic safetythe shuttle orbiter as a launch platform instead of the

factor has been identified as an inherent violation of theecond stage of a Delta Il expendable rocket, which was
error propagation laws when reducing statistical data tased for the first two SEDS mission.

deterministic values and then combining them algebra- A series of hypervelocity impact tests were

ically through successive structural computational proPerformed at the Johnson Space Center and Arnold

cesses. These errors are restricted to the applied strégiineering Development Center to help determine the
computations, and because mean and variations of tigeitical particle sizes required to sever the tether. The
tolerance limit format are added, the errors are positivéomputer hydrodynamic code or hydrocode called CTH,
serially cumulative, and excessively conservative. Relideveloped by the Sandia National Laboratories, was also
ability methods circumvent these errors and provide morésed to simulate the damage on the SEDS tether caused
efficient and uniform safe structures. The document is By both the orbital debris and test particle impacts. The
tutorial on the deficiencies and nature of the current safefyTH hydrocode simulation results provided the much
factor and of its improvement and transition to absolutéeeded information to help determine the critical particle

reliability. sizes required to sever the tether. The M/OD particle sizes
required to sever the tether were estimated to be less
TP—97-206239 November 1997 than 0.1 cm in diameter from these studies, and these

The Corrosion Protection of Magnesium Alloy Size particles are more abundant in low-Earth orbit than
AZ31B. M.D. Danford, M.J. Mendrek, M.L. larger size particles. Finally, the authors performed the
Mitchell, and P.D. Torres. Materials and Processedl/OD damage analyses for the three SEDS missions;
Laboratory. 19980006782N i.e., SEDS-1, -2, and -3 missions, by using the
information obtained from the hypervelocity impact test
Corrosion rates for bare and coated Magnesium a@nd hydrocode simulations results.
loy AZ31B have been measured. Two Coatings, Dow-
230 and Tagnité}) have been tested by electrochemicall P—1998-206952 January 1998
methods and their effectiveness determined. Electro- Corrosion Studies of 2195 Al-Li Alloy and 2219 Al
chemical methods employed were the scanning refer- Alloy with Differing Surface Treatments. M.D.
ence electrode technique (SRET), the polarization resis- Danford and M.J. Mendrek. Materials and Processes
tance technique (PR) and the electrochemical impedance Laboratory. 19980019510N
spectroscopy technique (EIS). In addition, general cor-
rosion and stress corrosion methods were employed to Corrosion studies of 2195 Al-Li and 2219 Al alloys
examine the effectiveness of the above coatings ihave been conducted using the scanning reference elec-
90 percent humidity. Results from these studies are prérode technique (SRET) and the polarization resistance

sented. (PR) technique. The SRET was used to study corrosion
mechanisms, while corrosion rate measurements were
TP—97—206311 November 1997 studied with the PR technique. Plates of3Iblasted,

SEDS Tether M/OD Damage Analyses. K.B.soda blasted and conversion coated 2219 Al were coated
Hayashida, J.H. Robinson, and S.A. Hill. Structurevith Deft primer and the corrosion rates studied with

and Dynamics Laboratory. 19980006778Nthe EIS technique. Results from all of these studies are
presented.
The Small Expandable Deployer System (SEDS)
was designed to deploy an endmass at the end of a 20P—1998-206959 March 1998

km-long tether which acts as an upper stage rocket, and Tether Transportation System Study. M.E.
the threats from the meteoroid and orbital debris (M/ Bangham,* E. Lorenzini,** and L. Vestal. Program
OD) particle environments on SEDS components are Development Directorate. *Boeing, Huntsville, AL.
important issues for the safety and success of any SEDS **Smithsonian Astrophysical, Cambridge, MA.
mission. However, the possibility of severing the tether 19980048417N
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The projected traffic to geostationary earth orbit  The corrosion and stress corrosion cracking (SCC)
(GEO) is expected to increase over the next few decadeharacteristics of annealed and hardened 440C stainless
At the same time, the cost of delivering payloads fronsteel were evaluated in high humidity and 3.5-percent
the Earth’s surface to low earth orbit (LEO) is projectedNaC1 solution. Corrosion testing consisted of an evalu-
to decrease, thanks in part to the Reusable Launch Vation of flat plates, with and without grease, in high hu-
hicle (RLV). A comparable reduction in the cost of de-midity, as well as electrochemical testing in 3.5-percent
livering payloads from LEO to GEO is sought. The usdNaC1. Stress corrosion testing consisted of conventional
of in-space tethers, eliminating the requirement for traconstant strain, smooth bar testing in high humidity in
ditional chemical upper stages and thereby reducing ttealdition to two relatively new techniques under evalua-
launch mass, has been identified as such an alternativimn at MSFC. These techniques involve either incremen-

Spinning tethers are excellent kinetic energy stortal or constant rate increases in the load applied to a
age devices for providing the large delta vee’s requiredrecracked SE(B) specimen, monitoring the crack-open-
for LEO to GEO transfer. A single-stage system for trangng-displacement response for indications of crack
ferring payloads from LEO to GEO was proposed somgrowth. The electrochemical corrosion testing demon-
years ago. The study results presented here contain tteated an order of magnitude greater general corrosion
first detailed analyses of this proposal, its extension toate in the annealed 440C. All techniques for stress cor-
two-stage system, and the likely implementation of theosion testing showed substantially better SCC resistance

operational system. in the annealed material. The efficacy of the new tech-
niques for stress corrosion testing was demonstrated both
TP—1998-207194 March 1998 by the savings in time and the ability to better quantify

Probability and Statistics in Aerospace EngineeringSCC data.

M.H. Rheinfurth and L.W. Howell. Systems Analy-

sis and Integration Laboratory. 19980045313NTP—1998-208396 May 1998

Application of Rapid Prototyping Methods to High-

This monograph was prepared to give the practicing Speed Wind Tunnel Testing (MSFC Center
engineer a clear understanding of probability and statis- Director’s Discretionary Fund Final Report, Project
tics with special consideration to problems frequently No. 96-21). A.M. Springer. Structures and Dynam-
encountered in aerospace engineering. It is conceived to ics Laboratory. 19980201248 N
be both a desktop reference and a refresher for aerospace
engineers in government and industry. It could also be This study was undertaken in MSFC’s 14-Inch
used as a supplement to standard texts for in-house traifrisonic Wind Tunnel to determine if rapid prototyping

ing courses on the subject. methods could be used in the design and manufacturing
of high speed wind tunnel models in direct testing appli-
TP—1998-207399 March 1998 cations, and if these methods would reduce model de-

A Study of Friction Stir Welded 2195 Al-Li Alloy sign/fabrication time and cost while providing models
by the Scanning Reference Electrode Techniquef high enough fidelity to provide adequate aerodynamic
M.D. Danford and M.J. Mendrek. Materials and Pro-data, and of sufficient strength to survive the test envi-
cesses Laboratory. 19980046577Nronment. Rapid prototyping methods utilized to construct
wind tunnel models in a wing-body-tail configuration
A study of the corrosion of friction stir welded 2195 were: fused deposition method using both ABS plastic
Al-Li alloy has been carried out using the scanning refand PEEK as building materials, stereolithography us-
erence electrode technigue (SRET). The results are coimg the photopolymer SL-5170, selective laser sintering
pared to those obtained from a study of heterogeneouslging glass reinforced nylon, and laminated object manu-

welded samples. facturing using plastic reinforced with glass and “paper.”
This study revealed good agreement between the
TP—1998-207686 April 1998 SLA model, the metal model with an FDM—ABS nose,

Comparative Stress Corrosion Cracking and Gerand SLA nose, and the metal model for most operating
eral Corrosion Resistance of Annealed and Hardenambnditions, while the FDM—ABS data diverged at higher
440C Stainless Steel—New Techniques in Streslwading conditions. Data from the initial SLS model
Corrosion Testing. M.J. Mendrek, B.E. Hurless, P.Dshowed poor agreement due to problems in post-process-
Torres, and M.D. Danford. Materials and Processeisg, resulting in a different configuration. A second SLS
Laboratory. 19980053568 model was tested and showed relatively good agreement.
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It can be concluded that rapid prototyping models showngine operability study conducted with the goal of sup-
promise in preliminary aerodynamic development studporting design from an operations perspective. Parallel-
ies at subsonic, transonic, and supersonic speeds. ing performance analyses in schedule and method, this
requires the use of metrics in a validated operations model
TP—1998-208475 June 1998 useful for design, sensitivity, and trade studies. Opera-
Electrodynamic Tether Propulsion and Power Gentions analysis in this view is one of several design func-
eration at Jupiter. D.L. Gallagher, L. Johnsontions.
J. Moore,* Program Development Directorate, SRS  An operations concept was developed given an en-
Technologies,* and F. Bagenal.** University of gine concept and the predicted operations and mainte-
Colorado.** nance processes incorporated into simulation models.
19980203952N Historical operations data at a level of detail suitable to
model objectives were collected, analyzed, and format-
The results of a study performed to evaluate the feged for use with the models, the simulations were run,
sibility and merits of using an electrodynamic tether forand results collected and presented. The input data used
propulsion and power generation for a spacecraft in thacluded scheduled and unscheduled timeline and re-
Jovian system are presented. The environment of tle®urce information collected into a Space Transporta-
Jovian system has properties which are particularly faion System (STS) Space Shuttle Main Engine (SSME)
vorable for utilization of an electrodynamic tether. Spehistorical launch operations database. Results reflect
cifically, the planet has a strong magnetic field and thepon the importance not only of reliable hardware but
mass of the planet dictates high orbital velocities whichjpon operations and corrective maintenance process
when combined with the planet’s rapid rotation rate, caimprovements.
produce very large relative velocities between the mag-
netic field and the spacecraft. In a circular orbit close td P—1998-208591 August 1998
the planet, tether propulsive forces are found to be as On the Correlation Between Maximum Amplitude
high as 50 N and power levels as high as 1 MW. and Smoothed Monthly Mean Sunspot Number Dur-
ing the Rise of the Cycle (Frotm0-48 Months Past
TP—1998-208528 July 1998 Sunspot Minimum). R.M. Wilson, D.H. Hathaway,
An Assessment of the Technology of Automated and E.J. Reichmann. Space Sciences Laboratory.
Rendezvous and Capture in Space. M.E. Polites.
Astrionics Laboratory. 19980219470N During the rise from sunspot minimum to maximum,
the observed value of smoothed monthly mean sunspot
This paper presents the results of a study to assasgmber at maximum RM is found to correlate with
the technology of automated rendezvous and captuigcreasing strength against the current value of smoothed
(AR&C) in space. The outline of the paper is as followsmonthly mean sunspot number R(t), whasahe elapsed
First, the history of manual and automated rendezvousne in months from minimum. On the basis of the
and capture and rendezvous and dock is presented. Naxipdern era sunspot cycles (i.e., cycles 10-22), the
the need for AR&C in space is established. Then, todayisferred linear correlation is found to be statistically
technology and ongoing technology efforts related timportant (i.e., at the 95-percent level of confidence)
AR&C in space are reviewed. In light of these, AR&Cfrom about 11 mo past minimum and statistically very
systems are proposed that meet NASA's future needsnportant (i.e., at the 99-percent level of confidence)
but can be developed in a reasonable amount of tinieom about 15 mo past minimum; ignoring cycle 19, the
with a reasonable amount of money. Technology planargest cycle of the modern era, the inferred linear
for developing these systems are presented; cost aodrrelation is found to be statistically important from

schedule are included. cycle onset. On the basisR(t), estimates of RM can be
gauged usually to within abottB0 percent during the
TP—1998-208530 July 1998 first 2 yr and to within about20 percent (or better) after

Reusable Rocket Engine Operability Modeling andhe first 2 hr of a cycle’s onset. For cycle 23, because
Analysis. R.L. Christenson and D.R. Komar. Pro-controversy exists regarding the placement of its
pulsion Laboratory. 19980218686N minimum (i.e., its onset), being either May 1996 or
perhaps August 1996 (or shortly thereafter), estimates
This paper described the methodology, model, inpudf its RM are divergent, being lower (more like a mean
data, and analysis results of a reusable launch vehid&e cycle) when using the earlier epoch of minimum
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and higher (above average in size) when using the latetays in the historical record seem to indicate years of
occurring minimum. For smoothed monthly meanprobable cooler climate, while years of many sunspot
sunspot number through October 1997 (t = 17 or 14 mopserving days seem to indicate years of probable warmer
respectively), having a provisional value of 32.0, theclimate (and vice versa). Presuming this relationship to
earlier minimum date projects an RM of 11&.33.1, Dbe real, one infers that the observed decrease in the num-
while the later minimum date projects one ofber of observing days near 1830 (i.e., during “the lost
137.2+ 41.2. The projection is slowly decreasing in sizerecord years” of 1825 to 1833) provides a strong indica-
using the earlier onset date, while it is slowly increasingion that temperatures at Armagh (and, perhaps, most of

in size using the later onset date. Europe, as well) were correspondingly cooler. If true,
then, the inferred cooling may have resulted from the
TP—1998-208592 August 1998 eruption of Kliuchevskoi (Russia; 38) 1829.

Volcanism, Cold Temperature, and Paucity of Sun-
spot Observing Days (1818-1858): A Connection?
R.M. Wilson. Space Sciences Laboratory.

During the interval of 1818-1858, several curious
decreases in the number of sunspot observing days per
year are noted in the observing record of Samuel Heinrich
Schwabe, the discoverer of the sunspot cycle, and in the
reconstructed record of Rudolf Wolf, the founder of the
now familiar relative sunspot number. These decreases
appear to be nonrandom in nature and often extended
for 1-3 yr (or more). Comparison of these decreases with
equivalent annual mean temperature (both annual means
and 4-yr moving averages), as recorded at Armagh Ob-
servatory (Northern Ireland), indicates that the tempera-
ture during the years of decreased number of observing
days trended downward near the start of each decrease
and upward (suggesting some sort of recovery) just be-
fore the end of each decrease. The drop in equivalent
annual mean temperature associated with each decrease,
as determined from the moving averages, measured about
0.1-0.7°C. The decreases in number of observing days
are found to be closely related to the occurrences of large,
cataclysmic volcanic eruptions in the tropics or northern
hemisphere. In particular, the interval of increasing num-
ber of observing days at the beginning of the record (i.e.,
1818-1819) may be related to the improving atmospheric
conditions in Europe following the 1815 eruption of
Tambora (Indonesia:°8), which previously has been
linked to “the year without a summer” (in 1816) and
which is the strongest eruption in recent history, while
the decreases associated with the years of 1824, 1837,
and 1847 may be linked, respectively, to the large, cata-
clysmic volcanic eruptions of Galunggung (Indonesia;
7°S) in 1822, Cosiguina (Nicaragua) in 1835, and, per-
haps, Hekla (Iceland; 8Ml) in 1845. Surprisingly, the
number of observing days per year, as recorded specifi-
cally by Schwabe (from Dessau, Germany), is found to
be linearly correlated against the yearly mean tempera-
ture at Armagh Observatory (r = 0.5 at the 2 percent level
of significance); thus, years of fewer sunspot observing

10
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CP—1998-206899/\ol. 1 January 1998 CP—1998-208536 July 1998
General Public Space Travel and Tourism—Volume  The 1997 NASA Aerospace Battery Workshop. J.C.
1 Extreme Summary. Daniel O’Neil, Compiler, lvan Brewer, Compiler. NASA Aerospace Flight Battery
Bekey,* John Mankins,* Tom Rogers,** and Eric Systems Program.
Stallmer,** Editors. *NASA Headquarters, **Space
Transportation Association. This document contains the proceedings of the 30th
annual NASA Aerospace Battery Workshop, hosted by
Volume One of the General Public Space Travel anthe Marshall Space Flight Center on November 18-20,
Tourism Workshop is a summary of the findings of thel997. The workshop was attended by scientists and en-
participants. This document provides an overview of thgineers from various agencies of the U.S. Government,
infrastructure requirements, policy and regulation needserospace contractors, and battery manufacturers, as well
and potential near term activities. as international participation in like kind from a number
Volume Il contains the detailed findings of the multi- of countries around the world.
day workshop conducted at Georgetown University, The subjects covered included nickel-cadmium,

Washington, DC. nickel-hydrogen, nickel-metal hydride, lithium, lithium-
ion, and silver-zinc technologies, as well as various as-
CP—1998-206900 January 1998 pects of nickel electrode design.

Tether Technology Interchange Meeting, J.K.
Harrison, Compiler. Program Development Direc-
torate.

19980202346N

This is a compilation of 25 papers presented at a
tether technical interchange meeting in Huntsville, AL,
on September 9-10, 1997. After each presentation, a
technical discussion was held to clarify and expand the
salient points. A wide range of subjects was covered in-
cluding tether dynamics, electrodynamics, space power
generation, plasma physics, ionospheric physics, tow-
ing tethers, tethered reentry schemes, and future tether
missions.

CP—1998-206960 February 1998
Life and Microgravity Spacelab (LMS) Final Re-
port. J.P. Downey, Compiler.

19980206462N

This document reports the results and analyses pre-
sented at the Life and Microgravity Spacelab (LMS) One
Year Science Review meeting. The science conference
was held in Montreal, Canada, on August 20-21, 1997,
and was hosted by the Canadian Space Agency. The LMS
payload flew on the Space Shuttle Columbia (STS-78)
from June 20-July 7, 1996. The LMS investigations were
performed in a pressurized Spacelab module and the
Shuttle middeck. Forty scientific experiments were per-
formed in fields such as fluid physics, solidification of
metals, alloys, and semiconductors, the growth of pro-
tein crystals, and animal, human, and plant life sciences.
The results demonstrate the range of quality science that
can be conducted utilizing orbital laboratories in
microgravity.

11
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CR—97-205192 July 1997 CR—1998-205201 May 1997
Standardized Methods for Electronic Development of Software to Model AXAF-I Image
Shearography—Final Technical Report for Period  Quality—Final Report. NAS8-38609, D.O. #181.
June 14, 1996 through June 14, 1997. NAS8-38609, University of Alabama in Huntsville.

D.O. #167. University of Alabama in Huntsville.
CR—1998-205202 April 1998

CR—97-205193 November 1996 Radiactive Transfer Models for Saturn and Titan—
FNAS/Cosmic Ray-Air Shower Measurement From  Final Report, January 20, 1995-September 29, 1996.
Space Cosmic Ray Research—Final Report, January NAS8-38609, D.O. #134. University of Alabama in
18, 1996—-November 17, 1996. NAS8-38609, D.O.  Huntsville.

#161. University of Alabama in Huntsville.
CR—1998-205203 November 1997

CR—97-205194 January 1995 Affordable In-Space Transportation Phase Il, An
FNAS/Production Cross Sections of Hadronic  Advanced Concepts Project, Technical Interchange
Resonances—Final Report, September 20, 1994— Meeting, October 16-17, 1996, Executive
January 1, 1995. NAS8-38609, D.O. #124. Summary—Final Report. NAS8-38609, D.O. #175.
University of Alabama in Huntsville. University of Alabama in Huntsville.

CR—97-205195 June 1997 CR—1998-205204 November 1997
Replicated Composite Optics Development—Final  Current Collection in a Magnetic Field—Final
Report, May 15, 1995-June 30, 1997. NAS8-38609, Report. NAS8-38609, D.O. #183. University of
D.O. #143. University of Alabama in Huntsville. Alabama in Huntsville.

CR—97-205196 June 1997 CR—1998-205205 October 1996
lon Figuring of X-Ray Mirror Mandrels—Final Research Reports—1996 NASA/ASEE Summer
Report, June 14, 1996—June 5, 1997. NAS8-38609, Faculty Fellowship Program. NGT8-52819.

D.O. #166. University of Alabama in Huntsville. University of Alabama, Tuscaloosa, and University
of Alabama in Huntsville.
CR—97-205197 April 1997 19980206153N
Analysis Supporting MSFC Cryostat Testing Unit—
Final Report. NAS8-39131, D.O. #32. Auburn CR—1998-207400 March 1998
University. Electrical Bonding: A Survey of Requirements,
Methods, and Specifications. Computer Sciences
CR—1998-205198 December 1997  Corp.
Study Acoustic Emissions from Composites—Final 19980201283N
Report. NAS8-38609, D.O. #182. University of
Alabama in Huntsville. CR—1998-207893 May 1997
Development of Tripropellant CFD Design Code—
CR—1998-205199 April 1998 Final Report. NAS8-40583, SECA, Inc.
Analysis of Hard Thin Film Coating—Final Report.
NAS8-38609, D.O. #59. University of Alabama in CR—1998-207894 May 1997
Huntsville. Vacuum Gas Tungsten Arc Welding—Final Report.

19980214885N NAS8-39932. Boeing North American.

CR—1997-205200 June 1997 CR-1998—207895 May 1997
Optical Fabrication and Measurement: AR&C and  Design Study—Rocket Based MHD Generator—
NGST—Final Report. September 11, 1996-June 30, Final Report. H-13047D. ERC Incorporated.
1997. NAS8-38609, D.O. #176. University of
Alabama in Huntsville.
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CR-1998—207896 June 1997 CR—1998-208182 October 1997
Guidelines for Proof Test Analysis—Final Report.  Evaluation of Electroless Nickel Coatings to Achieve
NAS8-39380. Southwest Research Institute. Interference Fit in the RSRM Without Fretting—

Final Report for ETP-0474. NAS8-38100. Thiokol.

CR-1998—207897 May 1997
Evaluation of Optimum HgZnTe Crystal Growth CR—1998-208183 May 1998
Parameters and USML-2 Flight Support—Final  Residual Stress Measurements After Proof and
Report, December 2, 1996—-December 1, 1996. Flight—Final Report for ETP-0403. NAS8-38100.
NAS8-40429.University of Alabama in Thiokol.

Birmingham.
CR—1998-208184 February 1998

CR—1998-207898 April 1998 Midcourse Space Experiment Data Certification and
Measured Residual Stressses in CYL S/N 53 Fretted Technology Transfer—Final Report, June 26, 1996—
Area—Final Report for ETP-0492. NAS8-38100.  June 30, 1997. NAS8-38609, D.O. #171. University

Thiokol. of Alabama in Huntsville.
19980200837N
CR—1998-207899 February 1998
Cosmic Ray Energy Determination by the Reduced€R—1998-208185 March 1998

Opening Angle Method—Final Report. NAS8— Structural Analysis of Components of the Students
38609, D.O. #163. University of Alabama in for the Exploration and Development of Space

Huntsville. Satellite (SEDSAT) for the Small Expendable
Deployer System (SEDS) Project Office—Final
CR—1998-207900 March 1998 Report April 1, 1996 through September 29, 1996.

Evaluation of Chemical Coating Processes for NAS8-38609, D.O. #164. University of Alabama in
AXAF—Final Report, December 11, 1995-March Huntsville.

31, 1997. NAS8-38609, D.O. #160. University of 19980213230N
Alabama in Huntsville.

CR—1998-208186 May 1998
CR—1998-207901 May 1998 F/INAS/Pressure  Temperature Retrieval
Acceptance Data Package Techniques—Final Report. NAS8-38609, D.O.
A—Engineering Drawings and Associated Lists #155. University of Alabama in Huntsville.
B—Acceptance Data Package
C—Qualification Test Report CR—1998-208187 April 1998
D-Strength Analysis Airborne/Space-Based Doppler Lidar Wind
Final Report. NAS8-39409. Aeroflex. Sounders Sampling the PBL and Other Regions of
Significant B and U Inhomogeneities—Final Report,
CR—1998-207902 May 1998 April 1994—March 1998. Simpson Weather
An Experimental Study of Characteristic Associates, Inc.
Combustion-Driven Flow for CFD Validation— 19980218160N
Final Report, April 16, 1991-September 30, 1996.
NAS8-38862. Pennsylvania State University. CR—1998-208474 June 1998
Development of Tailorable Electrically Conductive
CR—1998-207946 May 1998 Thermal Control Material Systems. [IT Research
The Marshall Engineering Thermosphere (MET)  Institute.
Model Volume |: Technical Description. Physitron, 19980210013N
Inc.

19980201847N
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CR—1998-208535 July 1998
Spread Spectrum Receiver Electromagnetic
Interference (EMI) Test Guide. Georgia Tech
Research Institute.

CR—1998-208593 August 1998
Space Environment Effects: Low-Altitude Trapped
Radiation Model. The Boeing Company.

CR—1998-208800 September 1998
Comparison of Spacecraft Contamination Models
With Well-Defined Flight Experiment. Boeing
Information Space & Defense Systems.

CR—1998-208803 September 1998
Research Reports—1997 NASA/ASEE Summer
Faculty Fellowship Program. University of Alabama
in Huntsville and University of Alabama, Tuscaloosa.

14



MSFC PAPERS CLEARED FOR PRESENTATION
(Available only from authors. Dates are presentation dates.)

ABDELDAYEM, H.A. USRA  AGENA, S. University College

FRAZIER, D.O. ES76 SMITH, L. UAH

PALEY, M.S. USRA KARR, L.J. ES76
Excited State and Reverse Saturable Absorption IRUSEY, M.L. ES76
Polydiacetylene Using Z-Scan Technique. For pub-  Green Fluorescent Protein as a Model for Protein
lication in Optics Communication Journal, Philadel-  Crystal Growth Studies. For presentation at 7th In-
phia, PA. ternational Conference on the Crystallization of Bio-

logical Macromolecules, Granada, Spain, May 3,

ABDELDAYEM. H.A. USRA 1998.

FRAZIER, D.O. ES76

PENN, B.G. ES76 AGENA, S. University College

SMITH, D.D. ES76 BOGLE, D. ES76

BANKS, C.E. ES76 PUSEY, M.L. ES76

Nonlinear Optothermal Properties of Metal-Free  Studies of Protein Solution Properties Using Osmotic
Phthalocyanine. For publication in Journal of Thin  Pressure Measurements. For presentation at 7th In-

Solid Films, Oxford, United Kingdom, 1998. ternational Conference on the Crystallization of Bio-
logical Macromolecules, Granada, Spain, May 3,
ABDELDAYEM. H.A. ES76 1998.
PALEY, M.S. ES76
WITHEROW, W. ES76 ALEXANDER, D. Lockheed Martin
FRAZIER, D.O. ES76 GARY, G.A. ES82
Image Processing by Holographic Gratings inTHOMPSON, B.J. Space Applications

Polydiacetylene. For presentation at Conference on Analysis of Active Regions Via 3D Rendering Tech-
Advances in Optical Imaging and Photon Migration,  niques. For publication in Astronomical Society of

Orlando, FL, March 8-12, 1998. the Pacific, San Francisco, CA, 1997/1998.
ABDELDAYEM. H.A. USRA ALEXANDER, D. EB12
PALEY, M.S. ES76 EDGE, T.M. EB12
WITHEROW, W. ES76 WILLOWBY, D. EB12
FRAZIER, D.O. ES76 AXAF-I Low Intensity—Low Temperature (LILT)

Photodeposition Technique for Storing Holographic ~ Testing of the Development Verification Test (DVT)
Images on Thin Films of Polydiacetylene. For pre-  Solar Panel. For presentation at 33rd Intersociety
sentation at 1998 Summer Topical Meetings, Kailua- Energy Conversion Engineering Conference

Kona, Hawaii, June 8-12, 1998. (IECEC), Colorado Springs, CO, August 2—6, 1998.
ADAMS, M.L. ES82 ALEXANDER, D. UAH
HAGYARD, M.J. ES82 DEPAOLA A. Gulf Coast Seafood Lab
WEST, E.A. ES82 YOUNG, R.B. ES76

An Investigation of Magneto-Optical Effects. For Enhanced Detection of Vibrio Cholerae in Oyster

presentation at 1998 Spring AGU Meeting, Boston, Homogenate Based on Centrifugal Removal of In-

MA, May 26, 1998. hibitory Agents. For publication in Journal of Mi-
crobiological Methods, 1998.

ADAMS, M.L. ES82
SEVER, T.L. ES82 ALEXANDER, R.A. PD21
BERO, E. ES82 STANLEY, T.T. International Space Sys., Inc.

The Sunin Time. For presentation at American Geo- Collaborative Analysis Tool for Thermal Protection
physical Union Fall Meeting, San Francisco, CA, Systems for Single Stage to Orbit Launch Vehicles.

December 1998. For presentation at International Symposium Atmo-
spheric Reentry Vehicles and Systems, Arcachon,
ADAMS, M.L. ES82 France, March 1999.

The Sun in Time. For presentation at NSTA, Bir-
mingham, AL, November 20, 1998.
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ALHORN, D.C.

versity, Cleveland, OH, July 28, 1998.

EB23 ASCHWANDEN, M.J.

An Overview of Microgravity Vibration Isolation NEWMARK, J.
Technology with Information About the g-LIMIT DELABOUDINIERE, J.-P.
Project. For presentation at International Space UnNEUPERT, W.M.
PORTIER-FOZZANI, F.

University of Maryland
GSFC

GSFC

Hughes SXT Corp.

Laboratoire

GARY, G.A. ES82
ALSHIBLI, K.A. ES71 ZUCKER,A. Inst. Astronomy
STURE, S. University of Colorado 3D-Stereoscopic Analysis of Solar Active Region
COSTES, N.C. ES71 Loops: SOoHO/EIT Observations at Temperatures of

Effect of Inclusions on Plane Strain Behavior of
Sand. For publication in Proceedings of 12th ASCE
Engineering Mechanics Conference, La Jolla, CA,
May 17, 1998.

ANDERSON, B.J. EL23

COOKE, W.J., JR. Computer Sciences
Calculation of Area Loss Due to Meteoroid Penetra-
tion. For presentation at AIAA Leonid Meteoroid
Storm and Satellite Threat Conference, Manhattan
Beach, CA, April 27-28, 1998.

AUSTIN, R.E.
RISING, J.J.

BACHMANN, K.T.
HATHAWAY, D.H.

1.0-1.5 MK. For publication in The Astrophysical
Journal, Chicago, IL, 1998.

RA20
Lockheed Martin
The X-33 Program, Proving Single Stage to Orbit.
For presentation to 49th International Astronautical
Congress, Melbourne, Australia, September 28—
October 2, 1998.
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ANGELOPOULOS, V. Ess3 KHATRI, G. Birmingham-Southern
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LARSON, D.E. ESS3 Mesogranulation as a Distinct Scale of Convection
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LIN, R.P. ES83 tical Society Meeting, Washington, D.C., January 6,
PARKS, G.K. ES83 1998.
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GERMANY, G.A.
SPANN, J.F., JR.
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Magnetotail Flow Bursts: Association to Global CUMMINGS, A.C.  California Institute of Technology

Magnetospheric Circulation, Relationship to lono-EVENSON, P.
HEBER, B.

tion. For publication in Geophysical Research LetJOKIPII, J.R.
KRAINEV, M.B.
MCDONALD, F.B.

University of Tennessee SUESS, S.
Es7s ETAL.

spheric Activity and Direct Evidence for Localiza-
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ANTAR, B.N.
ETHRIDGE, E.C.
Utilization of Low Gravity Environment for Mea-
suring Liquid Viscosity. For presentation at 32nd
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BARRET, C.

ANTAR, B.N. University of TN Space Institute
ETHRIDGE, E.C. ES75
MAXWELL, D. University of TN Space Institute

Viscosity Measurement of Highly Viscous Liquids
Using Drop Coalescence in Low Gravity. For pre-
sentation at 37th AIAA Aerospace Sciences Meet:
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BRITTNACHER, M.J. ES83 Ekf;ﬁ';’ E'K Eggg
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LEHOCZKY, S.L. ES75 AL, June 1-3, 1998.

3-D Modeling of Double-Diffusive Convection Dur-
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rology and Oceanography, Paris, France, May 25—
29, 1998.

CLINTON, R.G., JR.
LEVINE, S.R.

Fisk University

FETH, S. Fisk University
CHEN, H. Fisk University
BURGER, A. Fisk University
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Characterization of Semi-Insulating CdTe Crystals

POLAR-UVI and Other Coordinated Observations
of a Traveling Convection Vortex Event Observed
on 24 July 1996. For presentation at 1997 AGU Fall
Meeting, San Francisco, CA, December 8-12, 1998.

EH31
LeRC
Key Issues for Aerospace Applications of Ceramic
Matrix Composites. For presentation at Pacific Coast
Regional Meeting of the American Ceramic Soci-
ety, Irvine, CA, October 22—-24, 1998.
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Monte Carlo Simulations of Background Spectra in

Integral Imager Detectors. For presentation at 3rfOOPER, K.G. EH32
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Tetragonal Lysozyme Interactions Studied by Site
Directed Mutagenesis. For presentation at 7th Inter-
national Conference on the Crystallization of Bio-
logical Macromolecules, Granada, Spain, May 3,
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CRISWELL, D.R. University of Houston

CURRERI, P.A. ES75
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Guidance and Control Concepts for the X—33 Tech-
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Lessons Learned and Results of the DC-XA Program.
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DOLD, P. University of Freiburg COMFORT, R.H. UAH
CROLL, A. University of Freiburg CRAVEN, P.D. ES83
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Meeting, Boston, MA, May 26, 1998. ZHANG, S.N. ES84
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STARK, B.A. Nichols Research Corp.BARRET, D. Harvard/CFA
VENKATAKRISHNAN, P. Indian Institute of GRINDLAY, J. Harvard/CFA
Technology BLOSER, P. Harvard/CFA

A Search for Vector Magnetic Field Variations AssSAMONNELLY, C. Harvard/CFA

ciated with the M-Class Flares of 1991 June 10 in Near Real-Time Imaging of the Galactic Plane with

AR 6659. For publication in Solar Physics, February BATSE. For presentation at High Energy Astrophys-

1998. ics Division (HEAD) 1997 Meeting, Estes Park, CO,
November 3—7, 1997.

HAGYARD, M.J. ES82
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Astrophysical Journal, Berkeley, CA, 1998. GUILLORY, AR. HRO1
Variations in Atmospheric Water Vapor as Seen in
JAAP, J. EO47 Satellite Data and Model Reanalysis Fields. For pre-
MEYER, P.J. EO47 sentation at 9th Symposium on Global Change Stud-
DAVIS, E. EO47 ies, Phoenix, AZ, January 11-16, 1998.
Using Common Graphics Paradigms Implemented in
a Java Applet to Represent Complex Scheduling RiEDLOVEC, G.J. HR20
quirements. For presentation at Workshop on PIahFKINSON, R.J. Lockheed Martin
ning and Scheduling for Space, Pasadena, CA, Octo- The Marshall Automated Wind Algorithm for Geo-
ber 28, 1997. stationary Satellite Wind Applications. For presenta-
tion at Ninth Conference on Satellite Meteorology
JACKSON, J.L. Micro Craft, Inc. and Oceanography, Paris France, May 25-29, 1998.
HOWARD, R.T. EB44
COLE, H.J. EB53 JEDLOVEC, G.J. HR20
Automatic Docking System Sensor Design, Test, ahERNER, J.A. University of Alabama
Mission Performance. For presentation at SPIEAFKINSON, R.J. Lockheed Martin
Aerospace ‘98 Symposium, Orlando, FL, April 13— A Satellite-Derived Upper-Tropospheric Water Va-
17, 1998. por Transport Index for Climate Studies. For publi-
cation in Journal of Applied Meteorology, American
JACOBSON, D. EJ31 Meteorological Society, July 1998.
CRAIG, L. EJ31
SCHUNK, G. EJ31 JERIUS, D. ES84
SHAPIRO, A. EJ31 ZHAO, P. ES84
CLOYD, D. EJ31 VAN SPEYBROECK, L. ES84
RICKS, E. EJ31 TENNANT, A.F. ES84
VACARRO, M. EJ31 SWARTZ, D. ES84
REDDING, D. JPL SCHWARTZ, D.A. ES84
HADAWAY, J. UAH PODGORSKI, W.A. ES84
BELY, P. Space TelescopeHARRIS, B. ES84
Design of Large Lightweight Space Telescope Opt6RAESSLE, D.E. ES84

cal Systems for the Next Generation Space Telescdpé&.AL.
For presentation at SPIE’s Space Telescopes and In- Predictions of the On-Orbit Performance of AXAF’s
struments V Conference, Kona, HI, March 20-28, Optics. For publication in Bulletin of the American

1998. Astronomical Society, Winston-Salem, NC, June 8—
12, 1997.
JARZEMBSKI, M.A. HRO1
SRIVASTAVA, V. USRA JETT, T.R. EH13
Earth Surface Backscatter Using a Focused ContiffHOM, R.L. EH13

ous Wave 9.1 um Lidar. For publication in Applied Effect of Bearing Cleaning on Long Term Bearing

Optics: Lasers, Photonics and Environmental Optics. Life. For presentation at Aerospace Environmental
Technology Conference lll, Huntsville, AL, June 1—
3, 1998.
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JOHNSON, D.L. EL23 Electrodynamic Tethers for Reboost of theerna-
PEARSON, S.D. EL23 tional Space Statiarfror presentation at Space Tech-
VAUGHAN, W.W. EL23 nology and Applications International Forum (STAIF-
BATTS, G.W. EL23 99), Albuquerque, NM, January 31-February 4, 1999.

Assessment Regarding Impact of Atmospheric Con-

ditions on Space Shuttle Launch Delays. For pres@f®HNSTON, A.S. EP81

tation at 36th AIAA Aerospace Sciences Meetind,YLER, T.R. EP81

Reno, NV, January 12-15, 1998. Testing of the Automated Fluid Interface System. For
presentation at and publication in Proceedings of the

JOHNSON, L. PS02 32nd Aerospace Symposium, Kennedy Space Flight
ESTES, R.D. Smithsonian Center, FL, May 15, 1998.

LORENZINI, E. Smithsonian

MARTINEZ-SANCHEZ, M. MIT JOHNSTON, A.S. EB44
SANMARTIN, J. University of Madrid RYDER, M. Moog Inc.
VAS, I. Boeing TYLER, T.R. EB44

Electrodynamic Tethers for Spacecraft Propulsion. Orbital Fluid Transfer System. For presentation at and

For presentation at 36th Aerospace Sciences Meet- publication in Proceedings of the AIAA Defense and

ing, Reno, NV, January 12-15, 1998. Civil Space Programs Conference, Huntsville, AL,
October 28-30, 1998.

JOHNSON, L. PS02

GILCHRIST, B. University of Michigan JONES, C.S. EH23
ESTES, R.D. Smithsonian VENABLE, R.A. Lockheed Martin
LORENZINI, E. Smithsonian Friction Stir Welding of Large Scale Cryogenic Fuel
MARTINEZ-SANCHEZ, M. MIT Tanks for Aerospace Applications. For presentation
SANMARTIN, J. University of Madrid at Trends in Welding Research Conference, Pine

Electrodynamic Tether Propulsion for Spacecraftand Mountain, GA, June 1-5, 1998.
Upper Stages. For presentation at AIAA Joint Pro-

pulsion Conference, Cleveland, OH, July 13-180Y, M.K. ES84
1998. BILBRO, J.W. ES84
ELSNER, R.F. ES84

JOHNSON, L. PS02 JONES, W. ES84
GILCHRIST, B. University of Michigan KOLODZIEJCZAK, J.J. ES84
ESTES, R.D. Smithsonian PETRUZZO, J. ES84
LORENZINI, E. Smithsonian O'DELL, S.L. ES84
BALLANCE, J. EE61 WEISSKOPF, M.C. ES84

Propulsive Small Expendable Deployer System Replicated Wolter-1 X-Ray Optics for Lightweight,
(ProSEDS) Space Experiment. For presentation at High Angular Resolution, Large Collecting Area X-
Joint Army, Navy, NASA, Air Force Joint Propul- Ray Telescopes. For presentation at Structure and
sion Conference, Cleveland, OH, July 13-16, 1998. Evolution of the Universe Technology Working

Group Meeting, Greenbelt, MD, April 1, 1997.

JOHNSON, L. PS01

GILCHRIST, B. University of Michigan JUDGE, R.A. UAH
ESTES, R.D. Smithsonian BAIRD, J.K. UAH

LORENZINI, E. Smithsonian PUSEY, M.L. ES76

Overview of Future NASA Tether Applications. For
presentation at 32nd COSPAR Scientific Assembly,
Nagoya, Japan, July 12-19, 1998.

The Effect of Solution Conditions on the Nucleation
Kinetics of Tetragonal Lysozyme Crystals. For pre-
sentation at 7th International Conference on the Crys-
tallization of Biological Macromolecules, Granada,

JOHNSON, L. PS01 Spain, May 3, 1998.

HERRMANN, M. PSO1

VAS, I. Boeing JUDGE, R.A. UAH
ESTES, B. Smithsonian FORSYTHE, E.L. USRA

JOHNS, M.R.
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PUSEY, M.L. ES76
WHITE, E.T. University of Queensland KARPOVA, E.A. NRC/MSFC
The Feasibility of Bulk Crystallization as an IndusPUSEY, M. ES76

trial Purification and Production Technique for Pro- Peculiarities of Crystallization of the Restruction
teins. For presentation at 7th International Confer- Endonuclease EcoRIl. For presentation at 7th Inter-
ence on the Crystallization of Biological Macromol- national Conference on the Crystallization of Bio-

ecules, Granada, Spain, May 3, 1998. logical Macromolecules, Granada, Spain, May 3,
1998.
JUDGE, R.A. ES76
FORSYTHE, E.L. ES76 KAVAYA, M.J. HR20
PUSEY, M.L. ES76 EMMITT, G.D. HR20

The Effect of Protein Impurities on Lysozyme Crys- The SPAce Readiness Coherent Lidar Experiment
tal Growth. For publication in Biotechnology and (SPARCLE) Space Shuttle Mission. For presentation
Bioengineering Journal, 1998. at Lasar Radar Technology and Applications llI,
SPIE’s Aerospace/Defense Sensing and Controls,
JUDGE, R.A. ES76 Orlando, FL, April 13-17, 1998.
SNELL, E.H. ES76
The Effect of Solution Parameters on Lysozymi€AVAYA, M.J. HR20
Nucleation Rates and Crystal Quality. For presenaBMMITT, G.D. Simpson Weather
tion at The American Crystallographic Association Tropospheric Wind Measurements from Space. For
Conference, Washington, DC, July 18-23, 1998. presentation at 19th International Laser Radar Con-
ference, Annapolis, MD, July 6-10, 1998.

JUDGE, R.A. ES76
JACOBS, R.S. UAH KELLOGG, E. ES84
FRAZIER, T. Michigan State COHEN, L. ES84
SNELL, E.H. ES76 EDGAR, R.J. ES84
PUSEY, M.L. ES76 EVANS, I. ES84
The Effect of Temperature and Solution pH on TEEREEMAN, M. ES84
ragonal Lysozyme Nucleation Kinetics. For publicasAETZ, T. ES84
tion in Biophysical Journal, 1998. JERIUS, D. ES84
MCDERMOTT, W.C. ES84
JURETZKO, F.R. University of Alabama MCKINNON, P. ES84
DHINDAW, B.K. University of Alabama ET AL.
STEFANESCU, D.M. University of Alabama  Absolute Calibration of the AXAF Telescope Effec-
SEN, S. USRA tive Area. For publication in Bulletin of the Ameri-
CURRERI, P.A. ES75 can Astronomical Society, American Institute of Phys-

Particle Engulfment and Pushing by Solidifying In- ics, Bellingham, WA, 1997/1998.
terfaces Part I: Ground Experiments. For publication

in Metallurgical Transactions, 1998. KELLOGG, E. ES84
SCHWARTZ, D. ES84

JURETZKO, F.R. University of Alabama VAN SPEYBROECK, L. ES84
CATALINA, A.V. University of Alabama WARGELIN, B. ES84
STEFANESCU, D.M. University of Alabama EVANS, 1. ES84
DHINDAW, B.K. University of Alabama MCDERMOTT, W.C. ES84
SEN, S. USRA MURRAY, S.S. ES84
CURRERI, P.A. ES75 ZOMBECK, M. ES84
MULLINS, J. University of Alabama GAETZ, T. ES84

Particle Engulfment and Pushing by Solidifying InNET AL.

terfaces LMS Mission Results. For presentation at Absolute Calibration of the AXAF Telescope Effec-
1st Pan-Pacific Basin Workshop and 4th International tive Area. For publication in Bulletin of the Ameri-
Japan/China Workshop on Microgravity Science, To- can Astronomical Society, Winston-Salem, NC, June
kyo, Japan, July 8-11, 1998. 8-12, 1997.
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KOUVELIOTOU, C. USRA/ES84
KEYS, A.S. EB52 MEEGAN, C.A. ES84
JONES, D.K. UAH FISHMAN, G.J. ES84
FORK, R.L. UAH BARTHELMY, S.D. GSFC

Micro-Laser-Based Devices Allowing Optical WaveET AL.
length-Packing Densities. For presentation at Opti- Rapid Search for a Near-Infrared Counterpart of GRB
cal Society of America Annual Meeting, Baltimore, 960924. For publication in The Astronomical Jour-

MD, October 4-9, 1998. nal, 1998.
KEYS, A.S. EB52 KOH, D.T. California Institute of Tech.
JONES, D.K. UAH BILDSTEN, L. California Institute of Tech.
FORK, R.L. UAH CHAKRABARTY, D. California Institute of Tech.
Agile Diffractive-Optic Grating Using Electro-Op-NELSON, R.W. California Institute of Tech.
tic Layered Media Elements. For presentation BRINCE, T.A. California Institute of Tech.
Optical Society of American Annual Meeting, BaltiVAUGHAN, B.A. California Institute of Tech.
more, MD, October 4-9, 1998. FINGER, M.H. ES84
WILSON, R.B. ES84
KEYS, A.S. EB52 RUBIN, B.C. ES84
JONES, D.K. UAH Rapid Spin-Up Episodes in the Wind-fed Accreting
FORK, R.L. UAH Pulsar GX 301-2. For publication in The Astrophysi-

Ultracompact High-Speed Electro-Optic Switch. For cal Journal, Chicago, IL, 1998.
presentation at Optical Society of America Annual

Meeting, Baltimore, MD, October 4-9, 1998. KOKAN, J. Georgia Institute of Tech.
GERHARDT, R. Georgia Institute of Tech.
KHAZANOQV, G.V. ES83 SU, C.-H. ES75
LIEMOHN, M.W. ES83 Dielectric Spectroscopy Study of ZnSe Grown by
KOZYRA, J.U. ES83 Physical Vapor Transport. For presentation at 1997
MOORE, T.E. ES83 Annual Fall MRS Meeting, Boston, MA, December

Inner Magnetospheric Superthermal Electron Trans- 3, 1997.
port: Photoelectron and Plasma Sheet Electron

Sources. For publication in Journal of GeophysicKlOKAN, J. Georgia Institute of Tech.
Research, Washington, DC, July 15, 1998. GERHARDT, R. Georgia Institute of Tech.
SU, C.-H. ES75
KIPPEN, R.M. UAH/ES84 Dielectric Spectroscopy Study of ZnSe Grown by
BRIGGS, M.S. ES84 Physical Vapor Transport. For publication in Proceed-
KOMMERS, J.M. MIT ings of MRS 1997 Fall Meeting, Boston, MA, De-
KOUVELIOTOU, C. USRA/ES84 cember 1-5, 1997.
HURLEY, K. University of California, Berkeley
ROBINSON, C.R. USRA/ES84 KOLODZIEJCZAK, J.J. ES84
VAN PARADIJS, J. University of Amsterdam AUSTIN, R.A. ES84
HARTMANN, D.H. Clemson University ELSNER, R.F. ES84
GALAMA, T.J. University of Amsterdam O'DELL, S.L. ES84
VREESWIJK, P.M. University of Amsterdam SULKANEN, M.E. ES84
On the Association of Gamma-Ray Bursts with SSWARTZ, D.A. ES84
pernovae. For publication in The Astrophysical JOUFENNANT, A.F. ES84
nal, Chicago, IL, 1998. WEISSKOPF, M.C. ES84
ZIMSTEIN, G. ES84
KLOSE, S. Germany ETAL.
STECKLUM, B. Germany Progress in Using Continuum Radiation for AXAF
EISLOFFEL, J. University of Hawaii Calibration. For publication in Proceedings of SPIE
NASSIR, M.A. University of Hawaii Conference, San Diego, CA, July 1998.
HURLEY, K. University of California, Berkeley
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KOMMERS, J.M. ES84 WOODS, P. UAH
LEWIN, W.H.G. ES84 Possible New Soft Gamma-Ray Repeater. For publi-
KOUVELIOTOU, C. USRA/ES84 cation in International Astronomical Union (IAU) Cir-
VAN PARADIJS, J. cular 6743, Cambridge, MA.

PENDLETON, G.N.

MEEGAN, C.A. ES84 KOUVELIOTOU, C. USRA/ES84
FISHMAN, G.J. ES84 DIETERS, S.W.

The Intensity Distribution of Faint Gamma-RaysTROHMAYER, T.
Bursts Detected with BATSE. For publication in AsSVAN PARADIJS, J.

trophysical Journal, Chicago, IL, 1998. FISHMAN, G.J. ES84
MEEGAN, C.A. ES84
KOS, L. PD31 HURLEY, K.

The Human Mars Mission: Transportation Asses&KOMMERS, J.
ment. For presentation at Space Technology and AAMITH, I.
plications International Forum (STAIF-98), AlbuET AL.

querque, NM, January 25-29, 1998. An X-Ray Pulsar with a Superstrong Magnetic Field
in the Soft Gamma Repeater SGR 1806-20. For pub-
KOSHAK, W.J. HR20 lication in Nature, 1998.
KRIDER, E.P. HR20
MURPHY, M.J. HR20 KOUVELIOTOU, C. USRA/ES84
A Multipole Expansion Method for Analyzing Light-WOODS, P. UAH
ning Field Changes. For publication in Journal ¢€§IPPEN, M. UAH
Geophysical Research—Atmospheres, 1998. BRIGGS, M.S. UAH
HURLEY, K. ES84
KOSHAK, W.J. HR20 SGR 1900+14. For publication in International As-
BLAKESLEE, R.J. HR20 tronomical Union (IAU) Circular No. 6929, Cam-
BAILEY, J.C. Raytheon STX bridge, MA, 1998.
Lightning Radio Source Retrieval Using Advanced
Lightning Direction Finder (ALDF) Networks. ForKOUVELIOTOU, C. USRA/ES84
publication in Journal of Geophysical Research--ISHMAN, G.J. ES84
Atmospheres, 1998. WOODS, P. UAH
KIPPEN, M. UAH
KOSHAK, W.J. HR20 SGR 1900+14. For publication in International As-
SOLAKIEWICZ, R.J. Chicago State University  tronomical Union (IAU) Circular No. 7003 (b), Cam-

Electro-Optic Lightning Detector. For presentation bridge, MA, 1998.
at American Geophysical Union 1998 Fall Confer-

ence, San Francisco, CA, December 6-10, 1998.KROES, R.L. ES76
REISS, D.A. ES76
KOSHUT, T.M. USRA Mir Glovebox Facility. For presentation at Research
KOUVELIOTOU, C. USRA Program Results Symposium, San Jose, CA. April 1,
VAN PARADIJS, J. UAH 1998.
WOODS, P.M. UAH
FISHMAN, G.J. ES84 LAPENTA, W.M. HRO1
BRIGGS, M.S. UAH MCNIDER, R.T. UAH
LEWIN, W.H.G. MIT SUGGS, R. HRO1
KOMMERS, J.M. MIT JEDLOVEC, G.J. HRO1
Pulse Delay Observations of GROJ1744-28. For pilROBERTSON, F.R. HRO1
lication in Astrophysical Journal Letters, 1998. Assimilation of GOES-Derived Skin Temperature
Tendencies into Mesoscale Models to Improve Fore-
KOUVELIOTOU, C. USRA casts of Near Surface Air Temperature and Mixing
FISHMAN, G.J. ES84 Ratio. For presentation at 12th Conference on Nu-
MEEGAN, C.A. ES84 merical Weather Prediction, Phoenix, Arizona, Janu-

ary 11-16, 1998.
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LAPENTA, W.M. HR20 LEHOCZKY, S.L. ES71
CROSSON, W. USRA Crystal Growth of Solid Solution HgCdTe Alloys.
DEMBEK, S. USRA For presentation at Science and Technical Advisory
LAKHTAKIA, M. Pennsylvania State University Council Meeting, Huntsville, AL, November 10,

The Use of Indirect Estimates of Soil Moisture to 1997.

Initialize Coupled Models and Its Impact on Short-

Term and Seasonal Simulations. For presentatiorL&0ON-TORRES, J.
GCIP Mississippi River Climate Conference, SSTEFANESCU, D.M.

University of Alabama
University of Alabama

Louis, MO, June 8-12, 1998. SEN, S. USRA
CURRERI, P.A. ES75
LAPENTA, W.M. HR20 Gravitational Acceleration Effects on
SUGGS, R. HR20 Macrosegregation—Experiments and Computational
MCNIDER, R.T. UAH Modeling. For presentation at TMS Annual Meeting,
JEDLOVEC, G.J HR20 San Diego, CA, February 28, 1999.

A Technique for Assimilating GOES—Derived Land

Surface Products into Regional Models to ImproueERNER, J.A.

the Representation of Land Surface Forcing. For pd&=DLOVEC, G.J. HRO1

sentation at GCIP Mississippi River Climate ComPATKINSON, R.J. Lockheed Martin

ference, St. Louis, MO, June 8-12, 1998. Observed Changes in Upper-Trospospheric Water
Vapor Transport From Satellite Measurements Dur-

UAH

LAROS, J.G. ES81 ing the Summers of 1987 and 1988. For presentation
BOYNTON, W.V. ES81 at 9th Symposium on Global Change Studies, Phoe-
HURLEY, K. ES81 nix, AZ, January 11-16, 1998.

KOUVELIOTOU, C. ES81

MCCOLLOUGH, M.L. ES81 LERNER, J.A. UAH
FISHMAN, G.J. ES81 JEDLOVEC, G.J. HRO1
MEEGAN, C.A. ES81 ATKINSON, R.J. Lockheed Martin
PALMER, D.M. ES81 Variations in Upper-Level Water Vapor Transport
CLINE, T.L. ES81 Diagnosed from Climatological Satellite Data. For
ETAL. presentation at Ninth Conference on Satellite Meteo-

Gamma-Ray Burst Arrival Time Localizations: Si- rology and Oceanography, Paris, France, May 25—

multaneous Observations by Mars Observer, 29, 1998.

Compton Gamma Ray Observatory, and Ulysses. For

publication in The Astrophysical Journal, 1998. LERNER, J.A.
JEDLOVEC, G.J.

UAH
HRO1

LECLAIR, M. Cape Simulations, Inc. ATKINSON, R.J. Lockheed Martin
WORLIKAR, A. Cape Simulations, Inc. The Use of a Satellite Climatological Data Set to In-
MOTAKEF, S. Cape Simulations, Inc. fer Large Scale Three Dimensional Flow Character-
GILLIES, D.C. ES75 istics. For presentation at 9th Conference on Satel-

Application of Rotating Magnetic Fields to THM

lite Meteorology and Oceanography, Paris, France,

Growth Process: Te-CdTe. For presentation at 12th May 25-29, 1998.
International Conference on Crystal Growth, Jerusa-

lem, Israel, July 26-31, 1998. LI, D. NRC/MSFC

ROBINSON, M.B. ES75

LEE, J.A. EH23 RATHZ, T.J. UAH
Feasibility Study for Casting of High Temperatur@/ILLIAMS, G. UAH

Refractory Superalloy Composites. For presentation Metastable Demixing of Supercooled Cu-Co and Cu-
at 22nd Annual Conference on Composites, Materials Fe Alloys in an Oxide Flux. For publication in
and Structures, Cocoa Beach, FL, January 26-30, Proceedings of 1998 TMS Annual Meeting, San
1998. Antonio, TX, February 15-19, 1998.
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LI, D. NRC/MSFC LI, H. University of Toledo
ROBINSON, M.B. ES75 NADARAJAH, A. University of Toledo
RATHZ, T.J. UAH PUSEY, M.L. ES76
WILLIAMS, G. UAH Determining the Molecular Growth Mechanisms of

On the Cu-Nb Phase Diabram and Solidified Micro- Protein Crystal Faces by Atomic Force Microscopy.
structures. For publication in Metallurgical Transac- For publication in Acta Crystallographica D, 1998.
tions A, 1998.

LI, M. University of Toledo
LI, D. NRC/MSFC NADARAJAH, A. University of Toledo
ROBINSON, M.B. ES75 PUSEY, M.L. ES76
RATHZ, T.J. UAH Modeling the Growth Rates of Tetragonal Lysozyme
WILLIAMS, G. UAH Crystal Faces. For presentation at 7th International

Direct Determination of the Metastable Liquid Mis-  Conference on the Crystallization of Biological Mac-
cibility Gap in Undercooled Cu-Co Alloys. For pub-  romolecules, Granada, Spain, May 3, 1998.
lication in Materials Letters, 1998.

LI, M. University of Toledo
LI, D. NRC/MSFC NADARAJAH, A. University of Toledo
ROBINSON, M.B. ES75 PUSEY, M.L. ES76
RATHZ, T.J. UAH Growth of (101) Faces of Tetragonal Lysozyme Crys-
WILLIAMS, G. UAH tals: Determination of the Growth Mechanism. For

Liguidus Temperatures and Solidification Behavior publication in Journal of Crystal Growth, 1998.
in the Copper-Niobium System. For publication in

Acta Materialia, 1998. LI, P. ES81
HURLEY, K. ES81

LI, H. University of Toledo VRBA, F. ES81
NADARAJAH, A. University of Toledo KOUVELIOTOU, C. ES81
KONNERT, J.H. Naval Research LabMEEGAN, C.A. ES81
PUSEY, M.L. ES76 FISHMAN, G.J. ES81
Determining the Molecular Growth Mechanisms dfULKARNI, S. ES81
Tetragonal Lysozyme Crystals. For presentation BRAIL, D. ES81

7th International Conference on the Crystallization ROSAT X-Ray Observation of the Second Error Box
of Biological Macromolecules, Granada, Spain, May for SCR 1900+14. For publication in The Astrophysi-

3, 1998. cal Journal, 1998.
LI, H. University of Toledo LIEMOHN, M.W. ES83
NADARAJAH, A. University of Toledo KHAZANOV, G.V. UAH
KONNERT, J.H. Naval Research Lab  Banded Electron Structure Formation in the Inner
PUSEY, M.L. ES76 Magnetosphere. For publication in American Geo-

New AFM Techniques for Investigating Molecular  physical Journal.
Growth Mechanisms of Protein Crystals. For presen-

tation at 7th International Conference on the CryslEMOHN, M.W. University of Michigan
tallization of Biological Macromolecules, GranadaCRAVEN, P.D. ES83
Spain, May 3, 1998. KHAZANOV, G.V. University of Alaska
Kinetic Modeling of Plasmaspheric Refilling. For
LI, H. University of Toledo presentation at American Geophysical Union 1998
PEROZZO, M.A. Naval Research Lab  Fall Meeting, San Francisco, CA, December 7, 1998.
KONNERT, J.H. Naval Research Lab
NADARAJAH, A. University of Toledo LIEMOHN, M.W.
PUSEY, M.L. ES76 KOZYRA, J.U.
Determining the Molecular Packing Arrangements ddHAZANOV, G.V.
Protein Crystal Faces by Atomic Force MicroscopZRAVEN, P.D. ES83

For publication in Acta Crystallographica D, 1998.  Modeling Electric Field Influences on Plasmaspheric
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Refilling. For presentation at 6th Huntsville ModelLUVALL, J.C. HR20
ing Workshop, Guntersville, AL, October 26, 1998QUATTROCHI, D.A. HR20
Thermal Characteristics of Urban Landscapes. For
LIETZKE, S.E. presentation at 23rd Conference on Agricultural and
BARNES, C.L. ES76 Forest Meteorology, Albuquerque, New Mexico,
KUNDROT, C.E. ES76 November 2—6, 1998.
Structure of Pseudoknot PK26 Shows 3D Domain
Swapping in an RNA. For publication in Naturel.YLES, G.M. RA10
1998. GRINER, C. DDO1
A Status of the Advanced Space Transportation Pro-
LIEWER, P.C. JPL gram from Planning to Action. For presentation at
DAVIS, J.M. ES82 49th International Astronautical Congress,
DE JONG, E.M. JPL Melbourne, Australia, September 28—October 2,
GARY, G.A. ES82 1998.
KLIMCHUK, J.A. Naval Research Lab
REINERT, R.P. Ball AerospaceLYLES, G.M. RA10
Report on New Mission Concept Study: Stereo BACHTEL, F. RAO1

Ray Corona Imager Mission. For presentation at SPIE A Technology Plan for Enabling Commercial Space
Conference, San Diego, CA, July 27—August 1, 1998. Business. For presentation at International Astronau-
tical Congress, Turin, Italy, October 6-10, 1997.
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ADIMURTHY, G. University of Toledo MACLEOD, T.C. EP93
NADARAJAH, A. University of Toledo HO, F.D. UAH
FORSYTHE, E.L. USRA Modeling of Metal-Ferroelectric-Semiconductor
PUSEY, M.L. ES76 Field Effect Transistors. For presentation at 10th In-

Locations of Halide lons in Tetragonal Lysozyme ternational Symposium on Integrated Ferroelectrics,
Crystals. For presentation at 7th International Con- Monterey, CA, March 1, 1998.
ference on the Crystallization of Biological Macro-

molecules, Granada, Spain, May 3, 1998. MARTIN, C.E. ION Corp.
SUMMERS, S.M. ION Corp.
LIM, K. ES76 ROMAN, M.C. ED62
NADARAJAH, A. ES76 Development of a System to Assess Biofilm Forma-
FORSYTHE, E.L. ES76 tion in thelnternational Space Statiofor presenta-
PUSEY, M.L. ES76 tion at 28th International Conference on Environmen-
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presentation at 1998 American Association for tWWELLS, B.E. UAH

Advancement of Science Meeting and Science An Analysis of an Improved Bus-Based Multipro-
Innovation Exposition, Philadelphia, PA, February cessor Architecture. For presentation at and publica-

12-17, 1998. tion in Proceedings of the1998 International Confer-
ence on Parallel Distributed Processing Techniques
QUATTROCHI, D.A. HR20 and Applications, Las Vegas, NV, July 13-16, 1998.
LAM, N.S. Louisiana State
QIU, H.-L. California State ROBERTS, B.C. EL23
Fractal Characterization of Multitemporal ScaleKNUPP, K.R. UAH
Remote Sensing Data. For publication in Scale IssiBddECHLER, D.L. UAH
in GIS, 1998. A Low Precipitation Supercell Over the Southeast
U.S.: A Case Study. For presentation at 19th Confer-
QUATTROCHI, D.A. HR20 ence on Severe Local Storms, Minneapolis, MN,
LUVALL, J.C. HR20 September 14-18, 1998.
ESTES, M.G. HR20
LO, C.P. University of Georgia ROBERTSON, F.R. HRO1
KIDDER, S.Q. Colorado State FITZJARRALD, D. HRO1
HAFNER, J. Colorado State MCCAUL, E.W. USRA
TAHA, H. Lawrence Berkeley Consistency Between Divergent Circulations from
BORNSTEIN, R.D. San Jose State  Reanalysis Data Sets and Satellite-Derived Precipi-
GILLIES, R.R. Utah State University tation, Radiation, and Surface Fluxes. For presenta-
GALLO, K.P. NOAA/NESDIS tion at Reanalysis Meeting, Washington, DC, Octo-

Project Atlanta (Atlanta Land Use Analysis: ber 27-31, 1997.
Temperature and Air Quality)—A Study of How the

Urban Landscape Affects Meteorology and AIROBINSON, M.B. ES75
Quality Through Time. For presentation at Secortd, D. NRC/MSFC
Urban Environment Symposium, Albuquerque, NMRATHZ, T.J. UAH
November 2—6, 1998. WILLIAMS, G. UAH
Undercooling, Liquid Separation and Solidification
RAMSEY, B.D. ES84 of Cu-Co Alloys. For publication in Journal of
PESKOV, V. ES84 Materials Science, 1998.
FONTE, P. Coimbra University
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ROBINSON, M.B. ES75 RUBIN, B.C. ES84
RATHZ, T.J. UAH FINGER, M.H. ES84
LI, D. NRC SCOTT, D.M. ES84
WORKMAN, G.L. UAH WILSON, R.B. ES84

A Study of Undercooling Behavior of Immiscible  Observation of a Long-Term Spin-up Trend in 4U
Metal Alloys in the Absence of Crucible-Induced 1538-52. For publication in The Astrophysical Jour-
Nucleation. For presentation at Microgravity Mate- nal, Chicago, IL, 1998.

rials Science Conference, Huntsville, AL, July 14,

1998. RUSSELL, C.K. EH23
DING, R.J. EH23
ROGERS, J.R. ES71 Friction Stir Welding of Large Scale Cryogenic Tanks
ROBINSON, M.B. ES71 for Aerospace Applications. For presentation at
SAVAGE, L. ES93 Aeromat 1998, Tysons Corner, Virginia, June 15-18,
SOELLNER, W. Raytheon 1998.
HUIE, D. Mevatec
An Overview of the Electrostatic Levitation FacilityRYAN, R.M. EP72
at NASAs Marshall Space Flight Center. For preROTHSCHILD, W.J. Boeing
sentation at Microgravity Materials Science ConfeEHRISTENSEN, D.L. Lockheed Martin
ence, Huntsville, AL, July 15, 1998. Booster Main Engine Selection Criteria for the Lig-
uid Fly-Back Booster. For presentation at 1998
ROGERS, P.R. ED24 JANNAF Propulsion Meeting, Cleveland, OH, July
BYNUM, J.E. ED24 15-17, 1998.
SHAH, S.R. Lockheed Martin
Wide Panel Testing Technique for Evaluating Rep&®AFIE, F.M. CR10

Weld Strengths. For presentation at 1998 ASME/ An Overview of Quantitative Risk Assessment of

JSME Joint PVP Conference, San Diego, CA, July Space Shuttle Propulsion Elements. For presentation

26-30, 1998. at PSAM 4 Conference, New York City, New York,
September 13-18, 1998.

ROTHERMEL, J. HRO1
OLIVIER, L.D. NOAA SAHOO, N.K. EB52
BANTA, R.M. NOAA SHAPIRO, A.P. EB52
HARDESTY, R.M. NOAA Magnesium-Aluminum-Zirconium Oxide Amor-
HOWELL, J.N. NOAA phous Ternary Composite: A Dense and Stable Opti-
CUTTEN, D.R. UAH cal Coating. For publication in Applied Optics, Wash-
JOHNSON, S.C. HRO1 ington, DC, 1998.
MENZIES, R.T. JPL
TRATT, D.M. JPL SAHU, K.C. ES81
Remote Sensing of Multi-Level Wind Fields WithLIVIO, M. ES81
High-Energy Airborne Scanning Coherent Doppld?ETRO, L. ES81
Lidar. For publication in Optics Express, WashinglACCHETTO, F.D. ES81
ton, D.C. VAN PARADIJS, J. ES81
KOUVELIOTOU, C. ES81
ROVIRA, M. FISHMAN, G.J. ES81
SCHMIEDER, B. Observatoire de ParisMEEGAN, C.A. ES81
DEMOULIN, P. Observatoire de ParisGROOT, P.J. ES81
SIMNETT, G.M. University of Birmingham GALAMA, T.J. ES81
HAGYARD, M.J. ESO1 The Optical Counterpart to Gamma-Ray Burst GRB
REICHMANN, E. ESO1 970228 Observed Using the Hubble Space Telescope.
TANDBERG-HANSSEN, E.J. ESO01 For publication in Nature, 1998.
Bright Points and Subflares in UV Lines and in X-
Rays. For publication in Astrophysical Journal, 1998CHALLHORN, P. Sverdrup
MAJUMDAR, A. Sverdrup
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VAN HOOSER, K. EP74 MATLIN, A. HR20

MARSH, M. EP74 WEBER, M. HR20
Flow Simulation in Secondary Flow Passages of a Observations of Total Lightning Associated with Se-
Rocket Engine Turbopump. For presentation at 34th vere Convection During the Wet Season in Central
AIAA/ASME/SAE/ASEE Joint Propulsion Confer-  Florida. For presentation at 19th Conference on Se-

ence, Cleveland, OH, July 13-15, 1998. vere Local Storms, Minneapolis, MN, September 14—
18, 1998.
SCHMIDT, G.R. EP61
Propulsion Research and Technology at NAS8HAW, E.J. PPO3
MSFC. For presentation at 34th AIAA Joint PropuHAMAKER, J.W. PPO3
sion Conference, Cleveland, OH, July 12-15, 199BRINCE, F.A. PPO3
GREENBERG, J. Princeton Synergetics
SCHONBERG, W.P. UAH Macroeconomic Benefits of Low-Cost Reusable
WILLIAMSEN, J. ED52 Launch Vehicles. For presentation at 49th Interna-

Modelling Damage and Predicting Survivability for  tional Astronautical Federation Conference,
Spacecraft Impacted by Orbital Debris. For presen- Melbourne, Australia, September 18—October 2,
tation at ASME Piping and Pressure Vessels Sympo- 1998.

sium, San Diego, CA, July 1998.

SHAW, E.J. PP0O3
SEN, S. USRA HAMAKER, J.W. PP0O3
DHINDAW, B.K. IIT Kharagpur, India PRINCE, F.A. PPO0O3
PETERS, P. ES75 Benefits of Government Incentives for Reusable
CURRERI, P.A. ES75 Launch Vehicle Development. For presentation at
KAUKLER, W.F. UAH 49th International Astronautical Federation Confer-

Measurement of Interfacial Undercooling in a Dilute ence, Melbourne, Australia, September 18—October
Pb-Sn Alloy Near the Regime of Morphological In- 2, 1998.
stability. For publication in Metallurgical Transac-

tions, 1998. SHAW, E.J. PPO3
Technology Development Benefits and the Econom-
SEN, S. ES75 ics Breakdown Structure. For presentation at 49th
KAUKLER, W.F. ES75 International Astronautical Conference, Melbourne,
CURRERI, P.A. ES75 Australia, September 18—October 2, 1998.
A Real-Time Investigation of Morphological Evolu-
tion During Solidification of Different Alloy Systems.SHERIF, S.A. University of Florida
For presentation at Asian Foundry Congress, Calcutt&AR, W.E. University of Florida
India, January 22, 1999. STEADHAM, J.M. University of Florida
HUNT, P.L. ED62
SEVER, T.L. HR20 HOLLADAY, J.B. ED62

Remote Sensing Methods. For publication in Ad- Analysis and Modeling of a Two-Phase Jet Pump of
vances in Science and Technology for Historic Pres- a Thermal Management System for Aerospace Ap-

ervation, 1998. plications. For presentation at 36th Aerospace Sci-
ences Meeting and Exhibit, Reno, NV, January 12—
SHACKELFORD, B. EP72 15, 1998.
A History of Solid Propulsion at the Marshall Space
Flight Center. For presentation at 34th Joint Prop 8HTESSEL, V. UAH
sion Conference, Cleveland, OH, July 13-15, 1998ACKSON, M. ED13
HALL, C. ED13
SHARP, D. HR20 KRUPP, D. ED13
WILLIAMS, E. HR20 HENDRIX, N.D. ED13
BOLDI, B. HR20 X-33 Vehicle Control in Launch Mode via Sliding
GOODMAN, S.J. HR20 Mode Control. For publication in Journal of Guid-
RAGHAVAN, R. HR20 ance, Control and Dynamics, Reston, VA, 1998.
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SHTESSEL, Y. UAH Metal Aerogel Filters. For publication in Journal of
JACKSON, M. ED13 Noncrystalline Solids.
HALL, C. ED13
KRUPP, D. ED13 SMITH, D.D. ES76
HENDRIX, N.D. ED13 SIBILLE, L. USRA
Sliding Mode Control of the X—33 Vehicle in LaunctCRONISE, R.J. ES76
Mode. For presentation at American Control CoNOEVER, D.A. ES76
ference, Philadelphia, PA, June 24-26, 1998. Noble Metal Immersion Spectroscopy of Silica
Alcogels and Aerogels. For publication in Journal of
SITAR, R.J. ES83 Porous Materials, 1998.
CLAUER, C.R. ES83
BAKER, J.B. ES83 SMITH, D.D. ES76
RIDLEY, A.J. ES83 BENDER, M.W. ES76
CUMNOCK, J.A. ES83 BOYD, R.W. University of Rochester
GERMANY, G.A. ES83 Effect of Percolation on the Cubic Susceptibility of
SPANN, J.F., JR. ES83 Metal Nanoparticle Composites. For presentation at
BRITTNACHER, M.J. ES83 Nonlinear Optics ‘98, Kauai, Hawaii, August 10-14,
PARKS, G.K. ES83 1998.
Multi-Instrument Analysis of a Traveling Convection
Vortex Event on July 24th 1996 Coordinated WitBMITH, L. UAH
the Polar UVI. For publication in Journal of GeoPUSEY, M.L. ES76
physical Research, 1998. Preparation and Characterization of Fluorescent De-
rivatives of Lysozyme. For presentation at 7th Inter-
SLEDD, A.M. JAB3 national Conference on the Crystallization of Bio-
MUELLER, C.W. JAG3 logical Macromolecules, Granada, Spain, May 3,

EXPRESS Rack. For presentation at AIAAAerospace 1998.
Sciences Meeting, Reno, NV, January 11-14, 1999.

SNELL, E.H. ES76
SMELTZER, S.S., Il ED52 BOGGON, T.J. University of Manchester
FINCKENOR, J.L. ED62 FEWSTER, P.F. Philips Research Lab.
A Single-Lap Joint Adhesive Bonding OptimizatiorsIDDONS, D.P. Brookhaven National Lab.
Method Using Gradient and Genetic Algorithms. F@TOJANOF, V. ESRF, France
presentation at OPTI 99, Computer Aided OptimuPUSEY, M.L. ES76
Design of Structures, Orlando, FL, March 16-18, Reciprocal Space Mapping of Macromolecular Crys-
1999. tals in the Laboratory. For presentation at 7th Inter-
national Conference on the Crystallization of Bio-
SMITH, C.C. EH32 logical Macromolecules, Granada, Spain, May 3,
lIA, D. Alabama A&M 1998.
SARKISOV, S. Alabama A&M
WILLIAMS, E.K. Alabama A&M SOFFITTA, P. Istituto di Astrofisica
POKER, D.B. Oak Ridge Lab. TOMSICK, J.A. Columbia University
HENSLEY, D.K. Oak Ridge Lab. HARMON, B.A. ES84
The Optical Properties of ION Implanted Silica. FOEOSTA, E. Istituto di Astrofisica
presentation at MRS Technical Symposia/TutoridtfORD, E.C. Columbia University
Boston, MA, December 1-5, 1997. TAVANI, M. Columbia University
ZHANG, S.N. USRA
SMITH, D.D. ES76 KAARET, P. Columbia University
SIBILLE, L. USRA Identification of the Periodic Hard X-Ray Transient
CRONISE, R.J. ES76 GRO J1849-03 with the X-Ray Pulsar GS 1843-02
NOEVER, D.A. ES76 = X1845-024—A New Be/X-Ray Binanry. For pub-
Surface Plasmon Resonance Evaluation of Colloidal lication in The Astrophysical Journal, Chicago, IL,
1998.
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SPANN, J.F., JR. ES83
GERMANY, G.A. UAH

PARKS, G.K. University of WA, Seattle
BRITTNACHER, M.J. University of WA, Seattle
WINGLEE, R.W. University of WA, Seattle

On the Total Energy Deposition Between Periodical§PANN, J.F., JR.
Occurring Activations of the Aurora. For presentaABBAS, M.M.

tion at American Geophysical Union 1998 Fall Meet-
ing, San Francisco, CA, December 6, 1998.

ES83
ES83

SPANN, J.F., JR.
BRITTNACHER, M.J.

Comparison of Energy Deposition in the Auroral Oval
and Cap Regions for Cases Where Transpolar Struc-
tures Exist. For presentation at 1998 Spring AGU
Meeting, Boston, MA, May 26—29, 1998.

ES83
ES83
Experimental Determination of Infrared Extinction
Coefficients of Interplanetary Dust Patrticles. For pre-
sentation at 1998 Spring AGU Meeting, Boston, MA,
May 26-29, 1998.

FILLINGIM, M.O. ES83 SPRINGER, A.M. EH32
GERMANY, G.A. ES83 COOPER, K.G. EH32
PARKS, G.K. ES83 Aerodynamic Properties Analysis of Rapid

Global Auroral Energy Deposition During Substorm  Prototyped Models Versus Conventional Machined
Onset Compared with Local Time and Solar Wind Models. For presentation at Time Compression Tech-
IMF Conditions. For presentation at 1998 Cambridge nologies ‘98, Nottingham, United Kingdom, Octo-
Symposium Workshop on the Physics of Space Plas- ber 11-14, 1998.

mas, Lisbon, Portugal, June 20-July 5, 1998.

SPRINGER, A.M. ED34

SPANN, J.F., JR. ES83 Comparison of the Aerodynamic Characteristics of
VENTURINI, C.C. UAH Similar Models in Two Size Wind Tunnels at Tran-
COMFORT, R.H. UAH sonic Speeds. For presentation at 7th AIAA/ASME

Charging of Single Micron Sized Dust Grains by
Secondary Electron Emission: A Laboratory Study.
For presentation at Seventh Workshop on the Phys-
ics of Dusty Plasmas, Boulder, CO, April 5-10, 1998 TARK, B.A.
HAGYARD, M.J.

Joint Thermophysics and Heat Transfer Conference,
Albuquerque, NM, June 15-18, 1998.

National Research
ES82

SPANN, J.F., JR. ES83 Quantifying the Complexity of Flaring Active Re-

GERMANY, G.A. ES83 gions. For presentation at SPD, Bozeman, MO, June

PARKS, G.K. ES83 1997.

ELSEN, R.K. ES83

BRITTNACHER, M.J. ES83 STARK, B.A. National Research
Initial Response of the Aurora to the January 10, 198DAMS, M.L. ES82
Magnetic Cloud. For publication in GeophysicaHATHAWAY, D.H. ES82
Research Letters. HAGYARD, M.J. ES82

Evaluation of Two Fractal Methods for Magnetogram

SPANN, J.F., JR. ES83 Image Analysis. For publication in Solar Physics 174.
GERMANY, G.A. ES83

BRITTNACHER, M.J. ES83 STEFANESCU, D.M. University of Alabama
PARKS, G.K. ES83 GRUGEL, R.N. USRA
ELSEN, R.K. ES83 CURRERI, P.A. ES75

Spatial and Temporal Energy Characterization of Pre- In Situ Resource Utilization for Processing of Metal
cipitating Electrons for the January 10, 1997 Mag- Alloys on Lunar and Mars Bases. For publication in
netic Cloud Event. For presentation at 1997 Spring Proceedings of American Society of Civil Engineers
AGU Meeting, Baltimore, MD, May 1997. Conference, Albuquerque, NM, April 26-30, 1998.

SPANN, J.F., JR. ES83 STEFANESCU, D.M. University of Alabama
GERMANY, G.A. ES83 JURETZKO, F.R. University of Alabama
PARKS, G.K. ES83 DHINDAW, B.K. University of Alabama

BRITTNACHER, M.J. ES83 CATALINA, A.V. University of Alabama
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SEN, S. USRA

CURRERI, P.A. ES75
Particle Engulfment and Pushing by Solidifying In-
terfaces Part II: Microgravity Experiments and Theo-
retical Analysis. For publication in Metallurgical
Transactions, 1998.

STEVENSON, B.A.

The TSS—1R Electrodynamic Tether Experiment:
Scientific and Technological Results. For publication
in Advances in Space Research, August/September
1998.

STROLLBERG, M.
FINGER, M.H.
ES83 WILSON, R.B.

ES84
ES84

HORWITZ, J.L. ES83 SCOTT, D.M.

SU, V.J. ES83 CRARY, D.J.

ELLIOTT, H.A. ES83 PACIESAS, W.S.

COMFORT, R.H. ES83 BATSE Observation and Orbit Determination of the

MOORE, T.E. ES83 Be/X-Ray Transient EXO 2030+375. For publication

GILES, B.L. ES83 in Astrophysical Journal, Chicago, IL, 1998.

CRAVEN, P.D. ES83

CHANDLER, M.O. ES83 SU, C.-H. ES75

POLLOCK, C.J. ES83 PALOSZ, W. USRA
POLAR/TIDE Survey of Thermal O+ CharacterisFETH, S. Hughes STX Corp.
tics Near 5000 km Altitude Over the Polar Cap. FREHOCZKY, S.L. ES75

presentation at American Geophysical Union Meet- Heat Treatments of ZnSe Starting Materials for Physi-

ing, San Francisco, CA, December 5, 1998.

cal Vapor Transport. For publication in Journal of
Crystal Growth, Amsterdam, Netherlands.

STEVENSON, B.A. ES83

HORWITZ, J.L. ES83 SU, C.-H. ES75
SuU, Y.-J. ES83 Bulk Growth of Wide Band Gap 1I-VI Compound
ELLIOTT, H.A. ES83 Semiconductors by Physical Vapor Transport. For
COMFORT, R.H. ES83 presentation at U.S.—Russian Space STAC Sympo-
CRAVEN, P.D. ES83 sium, Huntsville, AL, November 10-13, 1997.
CHANDLER, M.O. ES83

MOORE, T.E. ES83 SU, C.-H. ES75
GILES, B.A. ES83 FETH, S. Hughes STX Corp.
POLLOCK, C.J. ES83 LEHOCZKY, S.L. ES75

POLAR/TIDE Perigee Observations of Thermal O+

Simultaneous In Situ Optical Monitoring Techniques

Characteristics in the Polar Cap Region. For presen- During Crystal Growth of ZnSe by Physical Vapor

tation at 6th Huntsville Modeling Workshop,
Guntersville, AL, October 26, 1998.

STONE, N.H. ES83

The Tethered Satellite System: Scientific and Tec8Y, C.-H.
nological Results. For presentation at The InternBREBRICK, R.F.
tional Astronautical Federation Conference, TuriBURGER, A.

Transport. For presentation at 10th International Con-
ference on Vapor Growth and Epitaxy (ICVGE10),
Jerusalem, Israel, July 26-31, 1998.

ES75
Marquette University
Fisk University

Italy, October 1997. DUDLEY, M. State University of NY
MATYI, R.J. University of Wisconsin

STONE, N.H. ES83 RAMACHANDRAN, N. USRA
RAITT, W.J. Utah State University SHA, Y.-G. USRA
The TSS—1R Electrodynamic Tether ExperimentOLZ, M.P. ES75

Scientific and Technological Results. For present&HIH, H.-D.

tion at COSPAR, Japan, July 18, 1998.

STONE, N.H.
RAITT, W.J.

ES83
Utah State University

Central Research Labs
Crystal Growth of ZnSe and Related Ternary Com-
pound Semiconductors by Vapor Transport. For pre-
sentation at Microgravity Materials Science Confer-
ence, Huntsville, AL, July 14-16, 1998.
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SuU, Y.-J. UAH SUESS, S.T. ES82
HORWITZ, J.L. UAH GARY, G.A. ES82
MOORE, T.E. ES83 NERNEY, S. ES82
GILES, B.L. ES83 Beta in Streamers. For presentation at Solar Wind 9
CHANDLER, M.O. ES83 Conference, Nantucket Island, MA, October 1, 1998.
CRAVEN, P.D. ES83
CHANG, S.-W. UAH SUESS, S.T. ES82
SCUDDER, J. UAH POLETTO, G. ES82
Polar Wind Measurements with TIDE/PSI and HYSIMNETT, G.M. ES82
DRA on the Polar Spacecraft. For presentation at 1998 RTI, G. ES82
Western Pacific AGU Meeting, Taipei, Taiwan, JUWNEUGEBAUER, M. ES82
17, 1998. GOLDSTEIN, B.E. ES82
Ulysses-UVCS Coordinated Observations. For pre-
SUESS, S.T. ES82 sentation at SOHO 7, Northeast Harbor, ME, Sep-
POLETTO, G. ES82 tember 23, 1998.
WANG, A.H. ES82
WU, S.T. ES82 SUESS, S.T. ES82
CUSERI, I. ES82 WANG, A.H. ES82
The Geometric Spreading of Coronal Plumes akdU, S.T. ES82
Coronal Holes. For publication in Solar Physics. NERNEY, S. ES82
Streamer Evaporation. For presentation at SOHO 7
SUESS, S.T. ES82 Workshop, Northeast Harbor, ME, September 23,

The Sun and the Solar Wind Close to the Sun. For 1998.
presentation at 32nd COSPAR Scientific Assembly,

Nagoya, Japan, July 12—-19, 1998. SUGGS, R.J. HR20
JEDLOVEC, G.J. HR20
SUESS, S.T. ES82 LAPENTA, W.M. HR20
PARHI, S. ES82 Satellite Derived Land Surface Temperature for
MOORE, R.L. ES82 Model Assimilation. For presentation at 79th Ameri-

The Paradox of Filamented Coronal Hole Flow but can Meteorological Society Annual Meeting, Dallas,
Uniform High Speed Wind. For presentation at 1998 TX, January 10-15, 1999.
Spring AGU Meeting, Boston, MA, May 26, 1998.

SULKANEN, M.E. ES84
SUESS, S.T. ES82 JOY, M.K. ES84
Models of Plumes: Their Flow, Their Geometri®ATEL, S.K. UAH
Spreading, and Their Mixing with Interplume Flow. Galaxy Cluster Shapes and Systematic Errors in the
For publication in “Solar Plumes and Coronal Jets"— Hubble Constant as Determined by the Sunyaev-
European Space Agency SP—421, The Netherlands, Zelldovich Effect. For presentation at 191st Ameri-
June 1, 1998. can Astronomical Society Meeting, Washington, DC,
January 6-10, 1998.
SUESS, S.T. ES82
WANG, A.-H. UAH SULKANEN, M.E. University of Michigan
WU, S.T. UAH JOY, M.K. ES84
POLETTO, G. Osservatorio AstrofisicoPATEL, S.K. UAH
MCCOMAS, D.J. Los Alamos National Lab.  Galaxy Cluster Shapes and Systematic Errors in

A Two-Fluid, MHD Coronal Model. For publication =~ H-O as Determined by the Sunyaev-Zelldovich Ef-
in Journal of Geophysical Research—Space Phys- fect. For publication in The Astrophysical Journal,

ics, Washington, DC. Chicago, IL, 1998.

SUESS, S.T. ES82 SUUNKARA, H.B. ES76
The Sun and the Solar Wind Close to the Sun. HBENN, B.G. ES76
publication in Advances in Space Research, ElsevilRAZIER, D.O. ES76

Science Ltd., Holland, 1998.
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RAMACHANDRAN, N.

don, UK, 1997/1998.

ES76 CROLL,A.
Lattice Dynamics of Colloidal Crystals DuringDOLD, P.
Photopolymerization of Acrylic Monomer Matrix. COBB, S.D.
For publication in Journal of Materials Science, LonfOLZ, M.P.
MOTAKEF, S.

Universitat, Freiburg
Universitat, Freiburg
ES75
ES75
CAPE Simulations, Inc.
Magnetic Damping of Solid Solution Semiconduc-

SWARTZ, D.A. ES84 tor Alloys. For presentation at Microgravity Materi-
ELSNER, R.F. ES84 als Science Conference, Huntsville, AL, July 15,
KOLODZIEJCZAK, J.J. ES84 1998.

O'DELL, S.L. ES84

TENNANT, A.F. ES84 TATARA, J.D. ION Corp.
SULKANEN, M.E. ES84 PERRY, J.L. ED62
WEISSKOPF, M.C. ES84 FRANKS, G.D. ED62

EDGAR, R.J. ES84
On the Use of Monochromators for the Calibration
of AXAF. For publication in Proceedings of SPIE
Conference, San Diego, CA, July 1998.

Overview of thdnternational Space StatidBystem
Level Trace Contaminant Injection Test. For presen-
tation at 28th International Conference on Environ-
mental Systems (ICES), Danvers, MA, July 13-16,
1998.

SWIFT, W.R. ES83

GERMANY, G.A. ES83 TENNANT, A.F. ES84
RICHARDS, P.G. ES83 WU, K. University of Sydney
PARKS, G.K. ES83 O'DELL, S.L. ES84
BRITTNACHER, M.J. ES83 WEISSKOPF, M.C. ESO1
SPANN, J.F., JR. ES83 Simulating AXAF Grating Spectra of Accreting

Compensation for Spherical Geometric and Absorp-

tion Effects on Lower Thermospheric Emission In-
tensities Derived from High Earth Orbit Images. For

presentation at 1997 Fall AGU Meeting, San Fran-
TINKER, M.L.

cisco, CA, December 8-12, 1997.
SZOFRAN, F.R. ES75
VOLZ, M.P. ES75
COBB, S.D. ES75
MOTAKEF, S. CAPE Simulations, Inc.

Bridgman Growth of Germanium. For presentatioRINKER, M.L.
at U.S.-Russian Space STAC Symposium, Huntsville,

AL, November 10-13, 1997.

SZOFRAN, F.R. ES75

BENZ, K.W. Universitat, Freiburg

CROLL, A. Universitat, Freiburg TINKER, M.L.
DOLD, P. Universitat, Freiburg

COBB, S.D. ES75

VOLZ, M.P. ES75

MOTAKEF, S. CAPE Simulations, Inc.

WALKER, J.S. University of lllinois

Reduction of Defects in Germanium-Silicon. For pre-

sentation at Microgravity Materials Science Confef-IPPETT, D.D.
CHILDRESS, R.G.
SWEITZER, M.G.

ence, Huntsville, AL, July 15, 1998.

ES75
Universitat, Freiburg

SZOFRAN, F.R.
BENZ, K.W.
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